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5 RESUMED PURSUANT TO ADJOURNMENT 
APPEARANCES AS HERETOFORE NOTED 
1 DR. DUPRE: Good morning, ladies and gentlemen. 
; 15 Please’ accept the Commission's apologies for this late start. 
| We were unavoidably detained. 
It is my great pleasure to greet this morning 
| Mr. Richard Lemen, Special Assistant to the Director for Standards 
Development at NIOSH. 
Mra , KNOW NOW. grater wevare 
|! 20 for your kindness in volunteering to come before us here in 


Toronto, to give some sworn expert testimony. 
You are most, most welcome indeed, sir. 
Counsel, are there any matters before we swear 
in the witness? 
MR. LASKIN: I don't believe there are any formal 
2 matters, Mr. Chairman. We are trying to iron out finally the 
timetable tor August, which L think is pretty close to being 
finalized, and I can advise you that shortly. 
DR. DUPRE =) Thanks you. 


Miss Kahn, would you swear in the witness, 


30 please? 
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RICHARD A. LEMEN, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 


MREtHASKGN: Dr (Sic) «Ou, have before you 
in that red binder a compendium of some of your, but certainly not 
all of your, publications 7mbul certainlysthe principal, ones 
relating to asbestos. For the convenience of referring to it, we 


have given it an exhibit number, and it is exhibit twenty-six. 


EXHIBIT 26: The abovementioned document was 


then produced and marked. 


MR. LASKIN: O 0. would like to discuss Wich you 
the work of NIOSH, and in particular the two documents which are 
at tabs two and eleven in exhibit twenty-six. 

But before I do that, I think it would be certainly 
helpful to me and helpful to the Commission if you could give us 
some overview of what the role of NIOSH Psy whet tore lac onsnap 
to OSHA is, and what the process of the regulatory function in 
the United States is at the federal level. 

THE WITNESS: A. Okay. NIOSH, as well as OSHA, were 
established in 1970, in the United States, under the Occupational 
Safety and Health Act. The primary purpose of the National 
Institute for Occupational Safety and Health, which 1s Jocated 
administratively in the Health and Human Services Department and 
is under the Centers for Disease Control which is located in 
Atlanta, Georgia, as one of the centers of that Center, is 
primarily responsible for research directed in the area of 
occupational safety and health. As such, the research is then 
to be translated into recommendations to the Department of Labour 
for setting standards in the area of occupational safety and 
health. 

NIOSH has a joint responsibility in the 
Department of Labour, with two separate departments of the 


Department of Labour - the Mine Safety and Health Administration, 
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A. (cont d.) which is the labour organization that 
sets standards for miners and for the Occupational Safety and 
Health Administration, which sets standards for the general 
workplace. 

Our agency makes recommendations to both agencies 
and setting standards. Again, I would indicate that our agency 
is not a regulatory agency, nor do we carry any regulatory 
authority. We are simply a research agency that make 


10 recommendations to the two regulatory agencies. 


Q. Conversely, does OSHA have any research 
function; "or is y . tbody? 

Ae By law, Osei is not a research agency. MSHA and 
OSHA do have individuals with research backgrounds, but they do 
not perform individual research in either one of the two agencies. 
15| NIOSH is assuming that responsibility. 

Q. Is there some rationale behind the proposition 
of dividing off the regulatory function on the one side and the 
research function to another agency on the other? 

AY @Well}fastyou4may4or mar ‘not know; inthe United 


States the Environmental Protection Agency has both functions. It 


20 has a research and regulatory. We in NIOSH certainly feel happy 


that we don't have the regulatory function, because we feel that 
we can then base our recommendations purely upon the health effects 
data. We do not get into economic considerations. We try and 
make all the recommendations based upon what we know from the 
or epidemiological and toxicological literature, atrecting our 
comments purely from a health point of view, where OSHA and 
MSHA have to counter and weigh into the standard the economic 
analysis. 
Q. So that when you prepare, when you...when I say 
you, I mean NIOSH....when it prepares documents such as at tabs 


30 two and eleven, I take it then that you are not looking at anything 
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Q. (cont'.d) other than the health effects of the 
particular substance that you are looking at, that you are 
Tagung ess 

A. We are looking at health effects and measurement 
technique, analytical technique, also. 

r COOKING dt, and © cake it 
deliberately so, any type of cost/benefit analysis, any 
consideration of what uses may be essential with respect to a 
particular substance, so on and so forth? 

A. We do look at the different uses of asbestos, 
and the various substances that we deal with. However, we do not 
put into it an economic analysis. 

„% l ꝙ ⁵ ⁵ d we once, called 
the kind of divided jurisdiction problem that we in some sense 
have up here? And let me give you an example. 

If you are talking about a school, does any 
Standard that ultimately comes out of OSHA, is that a standard that 
would be applicable to the teachers as employees in the SscnoolL, but 
would not be, for example, applicable to the students who attend 
o 

A. That could be a problem. However, under our 
Act there are some restrictions on government employees and how 
the? Act) applies torthem In the case’ of School teachers, often 
times they would not be covered under the Occupational Safety 
and Health Act. 

But if a standard were promulgated, it could have 
a difference, it could affect those in the school system. In 
some of the federal schools where we do have, under the federal 
executive order, regulation over federal schools, we would 
possibly set standards for teachers that would not be applicable 
LOesScudents: 

Q. I take it from what vou said earlier that there 


is a different standard setting body dealing, for example, with 
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O. (cont'd...) asbestos, that deals with asbestos 
in the mines and mills, and a different standard-setting body 
for asbestos in the general workplace? 
5 F 
Q. Can you just again by way of overview help me 
with how the process of setting a standard gets started, and how 
it finishes? Is your research, for example, only triggered by a 
proposal by OSHA as to a particular standard? 
A. NIOSH research has been triggered by a variety 
10 of different mechanisms. One mechanism is obviously a 
recommendation from OSHA, or from MSHA, for NIOSH to develop 
a health effects recommendation for a standard on a particular 
substance or agent that they have an interest in. 
We also receive requests to develop standards, 
15 and one example being in the area of vinyl chloride when it was 
shown to be a cause of angiosarcoma of the liver. The company 
came to us, asked us to investigate the health effects, which 


we did do and made a recommendation to the Occupational Safety 


and Health Administration for a Standard. We also get requests 
to develop standards through various organized labour, through 
20 various trade associations, and we also try to develop a priority 
setting mechanism within our Institute to rank chemicals as to 
the degree of toxicity, the number of workers exposed, the uses 
of the chemical or the substance, and through a variety of 
different mechanisms we come up with what we would term our 
DELOriUcy listen mak Nnos@oulCmeecommendda lions. 

2 Q. Do I deduce from the length of time that your 


proposal or recommendation with respect to asbestos has been on 


the books that there is no particular time limit within which 

OSHA must act on any particular recommendation that NIOSH makes? 
A. The two laws that govern OSHA and the Mine 

Safety and Health Administration are somewhat different in that 


respect. In the Mine Safety and Health Administration, we have 
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A. (cont'd.) once we give them a recommendation, 
they have sixty days in which to take some form of action on it. 
They can reject what we have said, send it back for more 
information. They can promulgate a standard. But they have to 
make a decision within that sixty day period. 

With the Occupational Safety and Health 
Administration, there are no time frames as far as accepting or 
rejecting the proposals that we make, and I think it's well known 
to most people that NIOSH has made around...I think the exact 
number is a hundred and seven standards recommendations, for which 
less than fourteen, less than a dozen have been developed into 
standards. 

50) it Sa Mattern that could sit on thei books: 1or 
many, many years, or it's something they could act upon very 
Cave lye 

O] ~You aead=me inevitably to ask, you, and fom 
going to come back to the particular documents you've got, but 
you are leading me to ask, where is the present recommendation 
that NIOSH has made with respect to asbestos? 

A. I think the only people that can legitimately 
answer that are the current administration at OSHA. The Director 
Of Health Standards at OSHA, Dr. Barlus Walker, an my talks 
with him has indicated that OSHA is working on a standards 
recommendation. Beyond that, I can't tell you much more about it. 
It's my understanding that Dr. Walker has resigned from OSHA, and 
tL dont Know what direction that standard will take an the future. 

2. IS there, apart from your recommending function, 
is there any hearing function that is involved in the setting of 
the standards, and does labour, does industry, have a chance to 
have any input... 

A. Yes. Certainly from the OSHA point of view 
there is a publication in the Federal Register, and a comment 


period where any individual or interested party can make comments 
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A. (cont'd.) back to the Department of Labour. 
At NIOSH this is not necessarily true. We try to 
develop our recommendations by listing in the Federal Register 
5 that we are working on them. We then try and get as much 
representative input from all parties concerned in our 
recommendation, but we are not under the same type of regulation 
as OSHA is in getting comments and having a comment period. 
Q. Just one more general question. You had 
indicated to me earlier when we had a chance to discuss things, 
0 that NIOSH was to some extent moving away from looking at 
particular standards for particular individual substances, and 
asl “understocdlit, ands bethink e to elaborate 
One it, as I understood it, we are looking more at industrywide 
approaches to various...whatever substances were in that 
5 Particular industry. 
A. Since I have taken the position that I'm in 
now, and it's a little bit updated from being Special Assistant. 


I'm now the Director of the Criteria Documentation and Standards 


Development Program. In the last year we have tried to look 
more at, not necessarily just individual substances, but to look 
20 at the combination of substances and to look at industries in 
particular, getting a little bit away from the basic recommendation 
that we've had in the past of a certain substance at a certain 
level. We want to look more in depth at control technology, 
work practices, and the combination of events within a particular 
industry that lead to adverse health effects that may be occurring 
25 within an industry. 

F r but 
we are not limiting our approach. . . and some of the new documents 
that we nave comimguout strom our Institute. ..one 1n particular 
on rendering...looks at the total rendering industry from a health 
and a safety point of view, and makes control technology and work 


practice recommendations for controlling problems within the industry. 
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As (Cone Gi) THYs? as fartasVseteingea standard 
then; °is"a littlest bitemoresai fticult™ fande is hen vou have just 
a level and an effect. But we feel as a public health agency that 
we have a responsibility to make this information knowledgeable 
to both industry and to the labour movement for their benefit, 
and working in the workplace. So far, this has been fairly 
favourable as far as being received by both industry and labour. 

QO. Have vou asdepted that kind of approachfin 
any industry where asbestos is a substance that is used? 

A. We have not formally adopted that. We have, 
in our health hazard evaluation, certainly made recommendations 
for control technologysand*tor@work practices In the area of 
asbestos in particular, what we have proposed have been the 
recommendations that you have here as tabs, including the one 
that’ is not ineluded@and whichis thetearlye19/72 criteria document. 

Q. We may get into the particular engineering 
controls and work practices later in the testimony. 

Just finally by way of overview, does NIOSH have 
any role in compensation, whatsoever? I ask that because I 
noted that your former director gave some testimony before the 
House of Representatives Committee, looking at compensation. 

Aw = Li canvie answer that completedy .Y Pl icanvrele 
you that it is noteour general®policy* toe bes involvedein worker 
compensation. We do get asked from time to time to make 
testimony before a Congressional Committee, but as far as being 
actively involved in who receives compensation or who does not 
receive compensation, that's not a part of the role that we play. 

do ven have any role? to plan wien respect® to 
setting standards in the environment? Do you get consulted by EPA? 

A. The Environmental Protection Agency, the 
Consumer Products Safety Administration, all of these agencies 
tend to come to NIOSH to let us pre-review what they are planning 


to propose, and ask us to make comment. They have no regulatory... 
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At (COnNte as) Chere @is=no=requlationsor legislation 
indicating that they have to accept our comments. We more or 
less do it as a courtesy between agencies. 

5 We do the same with those agencies on the criteria 
documents and the current intelligence bulletins and the 
recommendations that come out of our agency. 

O27 Cane e =CwOeDarteLlcurar cocuments 
which are in exhibit twenty-six...that's at tabs two and eleven. 
I note that both of them contain a very comprehensive review of 

4 the literature on the health affects of asbestos and indeed 

the measurement of asbestos. Can I ask you as a starting 

question, were there any particular studies, any particular 

epdemiological studies or measurement studies that you relied 

On more than others, or that you found more persuasive than others 

in developing the recommendations that you did? 

eee cai Ker . elo. Oe whl ely 


15 
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Ses Basis ker ens "recommendation of nes standard, eat eu will 


notice that we listed.. 
pages 88 
20 A. Page 88. You will notice that we have listed 
a variety of different reports, and we had relied upon those as 
being some of the major reports in that recommendation. 

In the 1980 document, the most recent document, we 
havewoutlined. cana [ . ] ͤ . ꝗ ᷣ , go wnco each one 
JJC // ican pull our 

8 as being more prevalent...I think it's a combination of these 
articles that have led us to make the recommendations that we have 
made. 

Of) “Let me ask*you*this questiron:= “Did NIOSH 
subject any of the studies to, for example, critical inside 

30 evaluation? 
A. Every study that we placed in our document 


we had reviewed by the biostatistical and the epidemiology staff 
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A. (cont'd.) of our Institute. They were not 
judgements made simply by myself or by other members. They were 
reviewed by the scientific group within the agency, and in some 
5 Cases we had persons¥outsrdesomeoun Institutedlook atvethesstudies: 

OvrelwnotesthaG@rarat Feastrlooking@tat wehe @basitzatwo 
chapters of tab two, that you did appear to place some reliance 
on animal experimentation with respect to asbestos health affects, 
and I'm just wondering how significant that evidence was to NIOSH. 

A. I believe a few comments about our perception 
10 of the use of animal studies as compared to human epidemiologic 
studies may be somewhat in order, and I'll make just a few 
general comments about that. 

In the animal studies as compared to the 
epidemrologic studies ».yowtcanmacertainlytcontrol fer ee tof 
is asbestos and for the degree of exposure, for the level of 
exposure, the extent of exposure, etc. Those types of controls 
are much more difficult in epidemiologic studies. We are relying 
on looking at health affects with asbestos that usually take 
many, many years to manifest themself. The measurement 
techniques that were used twenty, thirty years ago differ from 
20; what measurement techniques are today. 

We did rely very much upon the animal studies in 
that we could control for the type of fibers that were being used 
to expose to the animals to. In most of the epidemiologic 
studies, and I think that Dr. McDonald probably, when he testified 
before your group, probably gave you a table that broke down the 
7 different types of studies. But in the majority of studies 


that have been done, mixed exposures have occurred and it has 


been very difficult to feather out those that are related to just 
chrysotile as compared to amosite, crocidolite, etc. 

The animal studies provide us an ability to do that, 
and from that point of view, connecting the animal studies with 


30 
the human epidemiologic studies, we were able to make some 
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A. (cont'd.) recommendations that I don’ eethink 
that we would have necessarily been able to make based upon either 


alone. 

5 Q. That leads me to ask you to ask you about fiber 
types. As I'm sure you are aware, the British, by way of example, 
have taken quite a different approach with respect to standards 
in the workplace, by differentiating as amongst fiber, and indeed 


this jurisdiction has proposed a similar differentiation as amongst 


fiber types. 


10 
Can you help us a little more on what the thinking 


Was Of Four group, @S CO why? you didn't make the differentiation? 


A. I think that several factors came into play here. 


We reviewed most of the literature. We relied fairly heavily on 


information from the expert committee set up by the IARC volume, 


15 looking at the animal studies as Wer as the sluman "Studies: 


©." 'ithae's your tab rive? 


A. I don't remember which tab it is. Yes, tab five. 


Which was a fairly comprehensive review put together by a group of 


experts which are listed in the beginning of that document, 
indicating that both in the animal studies and the human studies 


20 that we were seeing effects from all the commercial forms of 


asbestos. 


As a matter of fact, we had found in animal studies 
that the effects of chrysotile were somewhat worse than the 
effects of some of the other fiber types, and we felt that even 
25 though the human epidemiologic literature tend to be used to say 
that crocidolite and other fiber types are more dangerous, we 
do not necessarily feel that that is supportable because most of 
those studies were done on populations with mixed exposures and 
very few were dealing with just chrysotile alone. 
There are some new studies out...the Dement study 

30 is an example...I think that that is an epidemiologic study that 

will indicate that at least in the textile industry there should 
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he e oe ee 
associated with chrysotile. 

We felt that those studies, as outlined in our 
document, justified the need to have an overall standard for one 
j tandsnotelimitedsto single fiber types. Our personal 
feeling was that the British were making a decision without all 
the evidence brought into play yet. 

Q. Can you just expand on that a bit by helping 
us as to what evidence you believe the British overlooked in 
their deliberations? 

A. I think they misunderstood the epidemiologic 
studies on chrysotile as compared to SroOoctouoOLL Ce. ee 
r ihateriescombinat on gche mixed Tiber eypes 
that were in the studies, overwhelmingly led them to believe that 
the chrysotile is more dangerous. However, the Medical Research 
Council in Great Britain has done animal studies which indicate 
just the opposite for, chrysotile, that chrysotile, is a hazard 
particularly in the situation where you have brought the material 
imto the text leuplant, ors in those areas. 

iL again, woudd ,say ,that the McDonald studies 
which are looking at miners, there may be some alteration of 
the fiber once it has come from the mine, gone through the mill 
into the textile plant or into the insulation plant, or wherever 
it may be used, and I think these factors were not necessarily 
clearly considered. I can certainly see that there may be some 
differentiation between mining situations as compared to situations 
in general industry. 

„ % tO uthda Laila smOment ~ but you 
having mentioned Dr. McDonald, in his testimony before us a couple 
of weeks ago his proposition was, indeed, that we should consider 
banning the amphiboles and then look at setting some appropriate 
standard for chrysotile, and I don't think I'm misquoting him. 


One of the things that he pointed to was the apparently low 
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Oe CCOnt. ae) incidence of mesothelioma with the 
use of chrysotile, and indeed supported that by looking at Dr. 
Dement's recent study where I gather there was only one 
mesothelioma found amongst, I think it was, if my memory serves 
me correctly, about a hundred and ninety-nine or two hundred 
deaths. Do you have any comment on that? 

Ma, NOCFrastotvontcomment. ML Ghink in the “area of 
mesothelioma that there may be some differentiation. Again, I 
don't think all Tthe®datagrus int 

In a study that we had done in a predominantly 
chrysotile...and I'll make no suggestion that it was purely 
Chrysotile...but we do know those workers that had chrysotile 
almost exclusively as compared to those that had exposure to the 
amphiboles, that in gur initial udp which we had completed in 
1971, we had very few mesothelioma. In an update of that study 
some eight years later, eight more years of followup when the 
latency period expanded, we had seventeen mesotheliomas. 

TE mar wed be has in thetarea- of chrysotiite 
77 TTT 
period may be much longer. It may be that there may be other 
/ that are not allowing that to occur, because in 
the heavily-exposed textile areas, we see a lot of asbestosis, 
we see quite a bit of lung cancer. 

I don't necessarily think you can base a 
recommendation just upon the fact that you have a low instance 
in mesothelioma. Certainly lung cancer is still a hazard, and I 
think just as important a hazard, as the mesothelioma. 

Om MihetscudymMthatwyou Just referred™toy is that 
your own study out of Lancaster, Pennsylvania? 

A. Right. There are two papers that you have, 
one that was prepared for the Congressional record and submitted 
by Senator Taft in 1971, in the Respiratory Disease Benefit Act, 


and was never published other than at that location. The second 
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A. (cont'd.) was a study that was done in 1976, 
Robinson was the senior author on that. 

Q. You say it has now been updated to... 

A. No, those are the two studies. 

Q. Those are the two studies? 

e thate Ss e , I osOlL yy. 

MR. WARREN: What's the tab number on that? 

MR..LASKIN: f think, the first one is at tab one... 

THE WITNESS: Ind tab six. 

MR. LASKIN: And tab six. 

THE WITNESS: One and six. 

That was updated through 1976, I'm sorry. 

Me. UASKIN: g/0,8 Througn: 19/6. 

You say it was predominantly chrysotile, but 
there may have been... 

THE WITNESS: A. There was a short period of time 
in that population during the war years where amphiboles were used 
because of the inability to get enough chrysotile in certain areas. 
Other than that, and we've been able to pretty much isolate the 
areas in the plant where those were used, it was puimarily 
chrysotile. 

It was a sister plant to the plant that John 
Dement studied in South Carolina and Charleston. 

Q. The same company? 

A. The same company, and essentially the same 
type of process, with some alterations. 

Q. Just as a matter of curiosity, with respect 
to the seventeen mesotheliomas, were you able to isolate an 
exposure to chrysotile in any one or more OL then, 

Roe Bodin etal en eee difficulties, and 
we are in the process of trying to look at some of the tissue to 
see what type of fiber is in the tissue. But we don't have all 


the answers in on that at the present time. 
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T matter, . rom Looking 
at your IARC document, that the amount of amphiboles actually used 
in the United States at the present time is very small, relatively 
speaking? 

A. tt svoun understanding, and. bothaink. the 
Department of Interior, Bureau of Mines, is probably the place to 
get the correct answer, but I think that chrysotile and maybe some 
of the people in the audience have better knowledge than I, is 
the predominantly used fiber in manufacturing situations. 

QO. Perhaps I can just take you for a brief moment 
to tab five, and there is a table...I take 1t you prepared an 
original draft, that you were the person who originally drafted 
the paper which is at tab five? 

i r Cle. ayes, 
monograph. 

O. “There is a table at page thirty-one which 
appears to set out the uses of asbestos by fiber type, in the 
United States , / 1 appreciate, y you may 
beva Jittlerdivorced: d matters you look aL. 
but do you have any idea as to whether this kind of distribution 
would have changed to any significant extent in the last seven years? 

A. I can only make presumptions. I don't have 
the datalin trone, Of me Clo pack tan, and.) would ,ererr Lo 
Dr. Chase or other members of the industry that are here today, 
but © would, think that probably the use of crocidolite in the 
United States has probably gone down somewhat. 

I would expect that anthophyllite and amosite 
probably remain somewhat the same, and I would expect that 
chrysotile is probably remaining somewhat the same, or increasing 
proportionately to the demand. But I, again, would refer you to 
refer that question to some of the industry people that are using 


the material. 
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®. HaseNDOSH.asitlleaskeyousthis question. has 


NIOSH looked at the question as to whether crocidolite is necessary 


in the manufactureof asbestos cement pipe? Is that a kind of issue 


Bhat NLOSHewould d sort. of question? 


from chat. 


necessarily 


Seel 


been 


came 


that 


prevent 


of the 


1 


to. the 


Lo was 


A. Not necessarily. We would tend to stay away 
We have looked at substitute materials, but not 
looking vat sthelneapplication. aselhat's ‘more in the 
industrial engineer, and NIOSH traditionally has not 
je = 

F 

There is a statement in tab two that when you 
recommendation of point one fiber per cubic centimeter 


your view that it would protect against asbestosis, or 


asbestosis. May I ask you whether in making that statement 


you were intending to suggest that at least for asbestosis there 


was some threshold below which it would not occur? 


A. Certainly we feel that the lower the exposure, 


the Jless disease that’s gorng. to occur. Thats, true. for 


nonmalignant as well as malignant disease. We do think that 


there is probably a level that, below which you will probably not 


get adverse affects such as asbestosis. 


The epidenLologicaliteratune aM iwyou lee t it, 


And the, toxicological literature have sshowngitharsbasaeally at all 


levels of asbestos exposure studied, health effects such as 


malignant disease have occurred. We do feel that the low level 


of the point one recommendation we have made will protect for 


asbestosis, 


but. not. tom , basedjion bophy toxrcology 


and epidemiology. 


Q. Were you of the view that there was any 


less stringent standard that would have protected against 


asbestosis, 


one, 
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and I'll leave aside lung cancer for the moment? 


Aw, Obviouslysewe:feltseine 19/64 in eur oraginal 


criteria document, that the two fiber level would, but the 
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A enn ions en and some of the 
newer information on pulmonary function and x-ray examination of 
family members would indicate that that is probably not adequate 
for protection against asbestosis. 

Ohinl take tecttateateleast gin srespecteot jlung 
cancer that you assumed a dose-response relationship that ultimately 
went through the zero intercept on the Y axis? 

A. I think that we stated that the linear 
relationship appeared to be the best, and that did go to that level. 

Q. Did you attempt to make any quantitative 
assessment of what kind of excess risk there would be at the point 
one fiber standard? 

A he ie net We re in the process of now 
doing thaec. 

„ Of doing quantitativeryriskeassessmene: 

Ans 

Q. Can you help us as to how you are going about 
that? 

A. Fell, wevare!)looking)at»thervarious#studies 
that have been done, and looking at our modelling to make 
predictions, going through the linear relationshipseasewellias 
other types of dose-response curves. I think very honestly, it's 
too soon to indicate what the results of that would be. 

We have some preliminary information which we have 
developed for the Mine Safety and Health Administration, wien 
would indicate that we would expect at least a one-to-seven 
percent excess lifetime lung cancer mortality risk among workers 
of mixed smoking status who have been exposed to chrysotile at 
the current U.S. federal standard of two fibers per c.c. for 
twenty-five years by the age of forty-five. 

I can make this report available to your committee, 
and we are in the process of finalizing this report. But I would 


indicate it is preliminary sat this point. 
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- 19 — Lemen, in-ch 
O. I think that would be helpful. | 
Can you help us as to what the model was that 
you relied upon to come up with that estimate? 

5 A el OCs e , wWwalt COsgo Lnto 
models. That's kind of a broad question, as any person in 
statistics would know. 

Q. It's my naive way of asking it, Dr. Lemen. 
£ dont. know what Lm , asking «ft. 


A. We were using basically a linear model, and 


15 we were using some. . . with that type of analysis. I don't know 
how much more detail you want to go into on that. 

Oo. Ta rirgncw Were , take it that 
it has to be an extrapolation? Is that accurate? 

Ay Inet. setrue.. [That's true. 

15 Grew fiir igntew Wasel e lon wmLom tne 
%% DP ⁵ d ̃¼ò . x 

A. This analysis was based upon four different 
studies. One is the McDonald study, which I can give you the 
exact references, if you would like...the McDonald study in 1980, 
titled Dust-Exposure Mortality in €hrysotrie Mining. 

20 r , OL industrian 
Medicine 

e Wournas ot Industrial 
Medicine. 

The second study, and it was the Rubino et al 
study in the British Journal of industrial Medicine, 1979, A 

a Mortality of Chrysotile Asbestos Workers in Northern Italy. 

The third study was one by Nicholson, etc., 
titled Long-Term Mortality Experience of Chrysotile Miners and 
Millers in the Thetford Mines in Quebec. That appeared in the 
Annals of the New York Academy of Sciences, 1976. 

30 The fourth study was the unpublished, at that time, 


aer of JOnn Dement. 
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Oy. eee, , e ß but 
that's his textile plantestudy= 

e ie , ©£Or Our Institute 
was done by Dr. Michael Allalonya, Chris New and Judy Parsells, 
all three epidemiologists in our Institute. 

I personally did not have anything to do with this 
analysis. I asked that it be done independent. 

Oe pCanevouliUSts lun by me: dgatne the itgure; tie 
excess risk estimate that you came up with? 

r your therconclusion, Of theventi ce 
report. There are basically four conclusions, and I would be 
happy...and this was prepared for the Mine Safety and Health 
Administration and it will be a part of our standards package 
that, wel lego .cOmeuen. 

THe first conclusion was: “That an assessment Of 

mortality risk due to occupational, exposure to 

chrysotile in mines alone could not be made." 

In other words, we are talking about mixed fiber 
LYpes. 

wmwoOr that the stuay by McDonald, et al, entitled 

Dust Exposure and Mortality in Chrysotile Mining, 

is the most comprehensive and reliable study 

available to assess the mortality experience of 
workers in chrysotile mines and mills. Design 

CHaractermstics ol tits study mroduce an 

underestimation of the excess mortality due to 

occupational exposure. 

Three, lung cancer mortality ids the most useful 

outcome variable upon which we can base a mortality 

risk assessment for chrysotile miners and millers. 

POULUI ae , LO, aVOU. 1. tuat 

assuming dust-to-fiber conversion factors 


utilized in this report are valid, we would expect 
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- 21 — ü Lemen, in- ch 
r 9, dat east a One co Seven percent 
excess lifetime lung cancer mortality risk among 
workers of mixed smoking status, who have been 
5 exposed to chrysotile at the current U.S. federal 
standard=of two fibers per dor twenty-five 
years by age forty-five. 
Additionally, occupationally-related deaths would 
be expected from asbestosis and mesotheliomas." 
16 Again; e I will give , 
it in the process of getting some peer review at the present time 


and 20) 42s) still@a prediminary Lepore. 


is it available to us for the purpose of our public record today? 

A “Anvtning Gone within our Institute, is 
15| available under our Freedom of Information Act. 

DR. UPPEN: egllst Or Clarrticat1oOn, -tnatulasieone 
issquirce, a, Moutniule e VOU Salida thal sassuming tne 
CONnVerSst One actor, 1st. wha tawase. . a) single 
conversion factor and do you remember what it was? 

THE WITNESS: Well, I think that when you have 
ah Dr. Dement here, he can go into that in much more detail. He 
used a variety of conversion factors based upon information that 


NIOSH had collected in a variety of studies, in putting impinger 


samples next to the personal samples measured on membrane filter, 
and for different operations, different conversion factors were 
25 used. 

BFF e back, Just before. i 
forget. ity tortie second conclusion, wnich Jneriques us a voreat 
deal? 

DR. MUSTARD: Counsel, can I interject for a moment? 
Tee would help; , 1S) 1f we . Of .Loat 

30) “abstractatudtenemis reading / /  BErcuLe to 


1 
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3 Lemen, in- ch 
MR. LASKIN: Would the Commission like to take 
about, five Mminuces, and = could xGrox the Jast. rour.. .well we lL) 
get "tne whole *thing, DbutecertCainly the Last four conclusions. 1 
think that would help everybody. 
DR. DUPRE: e would be helptul. 


THE INOUTRY RECESSED 


THE INQUIRY RESUMED 


MR. LASKIN: Are we ready? 

DR. DUPRE: I think the Commission is just waiting 
fore. CS. OWURCOples. 

MR. LASKIN: Oh. 

DR. DUPRE: Are .you going to wish to assign that... 

MR. LASKIN: Yes. While Linda is handing them 
ee, ser dentit cots JOCcimnen.. 

First: of ahl Dr. Lemen, Can you identify what fhe 
document is and what its purpose is, and then we'll give it an 
exhibit number. 

THE WITNESS: What I would like to say, and I 
should have said earlier about this document, that it is an 
internal document within NIOSH, that I requested be done by a 
group of our epidemiologists. It does not in any way, respect, 
represent any official opinion of our Institute. Le cy ee 
process of peer review at the present time, and we have sent it 
tol persons) outside the Institute, as wed jas amsider thes instituec, 
for that peer review, and it remains to be seen what the 
distribution will be after that peer review comes in. That 
there will be possibly modifications, and I request any of you 
that have received copies of this to feel free to contact us 
about this document. 

But) he indent is to make available to you as 


much information as our Institute has in the area of asbestos, 
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3 Lemen, in- ch 
THE e e that 
you can look at, and you can make your own determinat ions... and 


we are, again, very receptive to your opinions on this. 
5 MR. LASKIN: Thank you very much. That's verykind 
Oreos 
Well, the document is entitled An Assessment of 
the Epidemiological Literature Related to Worker Exposure to 
Chrysotile in Mines and Mills, and bearing in mind Mr. Warren, 


perhaps we should give it a number as tab twelve in exhibit 


Me twenty-six. 
MR. WARREN: John, this will be for the entire 
document, that tab@numbemres Not Gortsimplycae 
MROPLASKEN ⁰mg;. TS ⅛— mand thateentire 
L document, as I understand it, will be available by lunchtime so 
15 that we will have it for the purposesof this afternoon. 
L MR. WARREN: Good. 
EXHIBIT (#026, 0AB 12: “the abovementioned document 
i was then produced and marked. 
MR. LASKIN: Q. Dr. Lemen, I appreciate that 
i 20 you didn't actually write this document, and I take it were not 


personally involved in preparing it. May I ask you a few 
questions about the conclusions, if you are able to help us on 
some of them? 

Can I ask you, with respect to the first one, I'm 
not entirely clear as to what is intended by the first conclusion. 
a THEAW LINO r stop understand 
| tha the information and the reports used deals more than just 


in. mines re deals with mills. mallers and, woth the, case,or 


in no way should be represented as being representative of what 


30 A Situation lita mine. wollld be. 


Gl I see. 


E the Dement study, certainly deals with the textile facility that 
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- 24 - Lemen, in-ch 

A. We are dealing with chrysotile asa general 
substance. 

Onn leeS CG. ee DOs le. J. 

A. The point we are making is that we don't feel 
the data 1s available to make an analysis just in the mining 
area. 

e DO ts take s-tosthate one vo .the 
conclusions; that eihlows from that e 
“ti people that put this paper together, were not satisfied that 

McDonald's study alone was sufficient to make that kind of estimate? 


ink point number two States that, saying 


they felt that McDonald was the most comprehensive and reliable, 
but it did have some problems that they felt made it not reliable 
| enough to make an estimation purely based upon that one study. 
15 0. » Canwyou,-help wis. as) to. whalyconsiderations, 
L what factors they felt produced the underestimation and made it 
not sufficiently reliable? 
L De e e , can be. found 
in the report that, just to summarize very briefly, I believe that 
L 25 they felt that there were some dilution characteristics by 
including persons with shorter latency periods, etc., and in some 
of the measurement techniques that had been utilized. I think 
it was primarily based upon the makeup of the cohort that was 
used in the study. 
Q. You have indicated that Dr. Dement, assuming 


25 hopefully that he comes and testifies before us, would be able 
to help us with the question of fiber conversions? 


A. I r e thosmost 


conversion if you would like some general comments from my 
experience. 
30 e aVelVamMuchss0O. 
ohn Dement znd I, in 1972, locked at. the paper 


i appropriate... I can, certainly tell you a few things about fiber 
| 


AG 87 (6/76) 7540-1171 


enz kik cl al sept „l dh wip — 1 ai bind say 
eo 
„r 20 oto e Gi sex Tad ister PEA ay 
wild vO aunt Thoy tert? us Jens weak ewes Gand eee 
date Ben te Yee Jon i+y Nee nen veka cee jie sae) eee 
ieienicas Io bil’ tens = em 02 JABbstiive: sev Géola vive =* tienda 
Dante , 7K adsave ty? tot eee Smiles ‘0 
:tidtjito: Gon svieneromjpos dorm oAt- ene §lanedoll sede 212 Ks 
Meier 3207 hi short ole) Wi: gane ente anes ee eee 24-998 
„e ne eb en ban ene een eee 
Shear Satt eden been e . 
+4 ofan Bua coliemisestebny pts) hetbhege et Gad’ aiodaet Sede- <] 
Tein slacs yl siekOriiee Jon 
based od. hes’ tant to Vellizcem alle yas ba 
ann Gyprited eee ede ere of ent een eee eee 
enen eee er eee eee ene thet vedd 
ane Of eee e eee enn e eee ee eee eee 
e . ett a6 = 
S, Se 29 Qdon #42 To grain oY fom Bowed yl ee Sew ae 
bun 6d 1 Ban . 


erigvaan ,2 ee * aug Kei 2 


1 aa 


Poni r 
ey ; * a 


— 


A 
E 
L 
L 
5 
Zz 
L 
| 
LI 
1 
15 
L 
L 
| 2 
I 
E 
25 
A 
30 
fi 
‘a 


AG 87 (6/76) 


$225 Lemen, in-ch 

A. (cont'd.) that was presented by Howard Eyre, 
I think, in the American Industrial Hygiene Association Journal... 
I may be incorrect on that, and I'll get you the correct reference. 
where he had looked at conversion factors and had come up, I 
believe, with the conversion factor of six, comparing MPPCF to 
ELDELS per C.c. 

ding ier Institute...primarily 
John Dement did this. . . some comparison sampling, and found that 
ß . “vyouscouldsbe off 
by a factor off e dereent or higher in either direction, 
EFF this number 

We concluded at that point in time that there 
was really not a reliable single conversion factor to use, and 
in the paper that John Dement has done this last year, he did 
some more of the side-by-side sampling and was able to look at 
area by area, and making separate conversion factors from one 
areascoranotnerearea: 

TAWwos gound: ton.? 

Q. You mean area by area within a single plant? 

A. Right. Let me read to you just one point 
that he made which may clarify this to a certain extent. 

He said that there were two relatively good 
sources of data for making this kind of estimate. One was a 
hundred and twenty paired impinger memberane filter samples 
collected in the plant that he studied, by the United States 


Public Health Service, between the years 1965, and this included... 


it wasn't between years, it was in 1965...and included nine 

hundred and eighty-six concurrent samples by the two methods, 

in) planteoperationsgaiccliectededuring 1968 toylo71L: 
"Relationships between the two methods were 
investigated using the multiple linear regression 


results of these conversion estimates, and 


approximately ninety-five percent confidence intervals 
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A. (Cont da.) = “are given in figure one." 

Do you have this report? 

„ tlls exhibit four, already in Our proceedings: 

As eee acre, given In figure one For all, textile 

Operations except preparation, a conversion of 

three fibers per “ccc. for one million, particle 

per cubic foot was used, 

For preparation, a conversion of eight was used. 

Using these conversion values, all sample data were 

expressed in fibers per c.c." 

Tethink that this: indicates’a Little bit Ofswhat 
we know about the textile industry. In the fiber preparation area, 
it is certainly the more dusty area and you get a different 
variety of fiber sizes in that area as compared to when you get 
further down the process line when you are dealing with fibers 
that are more in a general fiber range than what you get when you 
are pouring just everything from the burlap bag, or whichever 
type of bag you have, into the hopper in the fiber preparation 
area. 

So he made a fairly good estimate, but my general 
impression is that there is not any way that youcancome up with a 
Single number for that conversion value. You've got to look at 
what the methods are. The impinger method measures total dust. 
The membrane filter measures fibers...not necessarily only 
asbestos fibers, but it measures fibers. 

The difference between total dust and a fiber can 
Nr .fLOMmeasmagnitude of LLity. percent or more, and T think that 
just the basic principles of the two analytical techniques should 
tell most that it would be improbable that you would come up with 
one fixed number for that conversion. 

And that's what makes it extremely difficult in 
our epidemiologic studies to relate health effects to exposure 


levels thirty years ago. 
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Q. When you prepared the criteria documents 
for OSHA, did NIOSH attempt to apply conversion factors to any 
of the studies that were based on particle count? 

A. "Not to the extent that Dr. Dement did in his 
study. We based ours on the information that we could obtain 
through the fiber counting method and through just general dust 
and trying to recreate historically, as best we could, what 
the measurements would have been. 

Q. Coming back to tab twelve of exhibit twenty-six 
for à moment, do the authors come up with a conclusion or 
recommendation as to what the appropriate standards should be in 
Chesmines and mills, or is that something... 

A. This document was not intended to do that. 
This document was intended purely to take the four reports and 
to look at them and come up with some type of a risk estimate 
based upon those reports, and had no intent of being a recommendation 
fOrvanstandara 

/ / lehaven! Gegot 
Chere ponte Ine arcntr / . risk estimates at other 
hypothetical levels, other fiber levels? 

A. We, at our Institute, have not developed that 
at this time. 

ae ongoinge 

AS S0Unate i Sseongoings 

Renin 

do, is there a standard in place in 
the United States in the mines and mills? 

n a good question. Lied eee weet iy, 
honestly answer that to tell you what the level is. 

Tam SOrnyes Maybecrw Smite two? 

Q. Ed seems to be nodding. 

Has NIOSH, for example, prepared any separate 


criteria documents for the mines and mills? 
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A. NIOSH is in the process of preparing a criteria 
document on mines right now. 

Q. Asbestos mines? 

A ele S.. 

Q. Any idea of when... 

A. The timetable is sometime in the next year. 
We hope to have it out in 1982. We have a variety of people within 
our Institute working on a document, from different divisions, 
and I would be happy to give to you the work plan for that document. 


10 I don't have it with me today, and again that's a matter of public 


record and I would be happy to give that to anyone who would like 


ES LE: 


Ose af think what might be wery helorul,. 

DE. DUPRE: counsel. could] just cask one question 
about this? 

bi MR. LASKIN: Certainly, Mr. Chairman. 

DR. DUPRE: Mr. Lemen, when you get to the summary 
point number four, I just note the way it's written on the 
bottom line, the bottom line on the first page. 

"Excess lifetime lung cancer mortality risk among 

20 workers of mixed smoking, status....etc:. 

Is this meant to convey among workers at any step 
in the asbestos industry? Ineany seqment of if?) (Or among 
workers in mining and milling of mixed smoking status, etc.? 

THE WITNESS: We are talking about across the board 
from these four studies. 

25 DRe. DUPRE sO There , on that number 
FOUL, Vouvare stalk ina. 

Thank you, counsel. 

e ust so. Chatolnam Clear, e 
the chairman has raised that last point, the estimate that you 

30 have made here is an estimate that may apply to...that the authors 


intended to apply to textile plants in the same manner as mines 


and mills? 
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= a = Lemen, in-ch 
THE WITNESS: A. Based on four studies that 
are surveyed, it has no intent to go beyond the four studies 
that are in the document. This is the risk that these four studies 
5 would indicate could be the lifetime risk of developing 
lung cancer. 
And I think that you have to keep in mind that 
if you try and take this beyond the four studies you are going 
to -be* invasgqreat-dealvot ad@ificulty? becausesittistnoteantended 
10 to do that. This is an analysis of those studies. 
©, Butl®inecomingytol ene gur of ene ed seven 
percent, did you, for the purpose of calculating that figure, 
accept the risk estimates that were produced in each of the 
four studies, and I ask that because of the second conclusion 
which is that McDonald is an underestimate..but for the purpose 
15 of preparing that figure or coming to that estimate, did you 
accept Nise. 
An. Siloethe best) oft myiknowledge),*§ that satenue-. 
Q. Equally, you accepted whatever risk 
assessments were made in the other three studies? 
A. "Yes. 
at Oi, Cant youlsjust finally, jcan. your tell mes wasircthere 
any premeditation in selecting the four studies that you selected? 


As opposed to any other studies? 


A. Well, the first three studies were obviously 
selected dealing with mines, and the studies were based upon 
ce studies that had available Hnformation ithatcowld: be used for 
risk assessment in the area of chrysotile exposure. From that 
point of view you could say there’ was premeditation in the 
selection of the studies. 
Q. The Dement study was selected for what reason? 
A. The Dement study was selected because it had 
30 built into it a good risk assessment, and it dealt with the 


pure chrysotile exposure. If you read the document, you will find 


2 = Be, Soa, i, 1 = haul 8 LI . = | J LI = 2 Be | 
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A. (cont'd.) that those are treated separately, 
the mining studies from the Dement study, and that is very 
Clear. They are differentiated in the document. 

Q. Was any consideration given by way of 
comparison to looking at the Rochdale textile plant in England, 
and those studies that have looked at that plant? 

A En thisSparticularvdocument, it Fase nee 
matter that was. . . we did not use the data from that plant. 

das eher an paetkeuker reason why not? 

A SI=Canstyrealivegivesyoula good -answereonetnat. 
LS MeSOr Ry . 

Gan we turn es. perhaps it"s*a sub yect-that 
flows out of some of these studies. . . and this is the fact that 
you do see different results in different studies, and one of 
the things that has been put to us by other expert witnesses who 
have come here before us is, the farther you get away from the 
mine, downstream, through manufacturing into ultimate user 
applications of asbestos, generally speaking the higher the 
excess risk, or the relative risk seems to be greater to asbestos- 
„))) TTT ̃ ̃ ot -atileisychatealtair 
general statement, from your own knowledge of the various studies? 

A. I think we...I need to keep it in one context, 
the studies that we have evaluated and the studies that we have 
1Sked at have génerally*deale*with occupational setting and not 
consumer use of asbestos-containing products. So that any 
statements I make would be based upon what we have seen in the 
occupational setting. 

Q. When I said user, and I perhaps used an 
inappropriate word myself, I meant insulation work, the application 
of asbestos rather than a manufacturing situation. 

Av@mie Certainly think that the type of fiber 
that you find in a mining situation is different than the type 


of fiber you find inthe general industry situation, and I've said 
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A. (cont'd.) this before. Not all people would 
Ages Wiek naar, buc Ll think®thatvonce the Fiber has™been=milied 
And further processed, it takes à different characteristic. It 
Separates fibers sintowthevsmaltler@fribers, breaks them, etc., and 
that the more exposure that occurs to fibers that are in a 
respirable range, that people can breathe or can ingest, I think 
that you see that the health effects get a little bit greater 
than what you see in areas where you have a chunk of fiber that 
6777: thesnose, etc. 

8er think®thattcertainly different manufacturing 
processes Alter the fiber; mad think *thatsthe Peoples at Johns-— 
Many mile shave d d Gf their ereports. 

„ ß “of@res-drametervand 
im termsnen tts clengti2 

Av @eAnCRl enigth, naar correct: 

QA Punderstand that the’. 2: 

A Werl, “as “far ‘as dvametery that s à little bit 
J T certainly. 

But fiber diameter Sulden know, it can break 
into fibrils and then can take on a different characteristic. 

OS™ Thatlsone ef he propositions that “has “been 
Put ke us, and har tas don gs hrauch "lhe process that the fiber 
will break Off Imtoweibemie which are Of finer diameter and 
therefore more easily respirable. 

Aw Theaters. cobrece. 

2. Ts that one of the things that vou have been 
intending to suggest? 

A. That's what I am saying, yes. 

Q. What about on the question of fiber length? 
ise tiithe: shout fibers onthe: enger fibers "that dre, in your 
judgement, more hazardous? 

eh na the opinron- ‘that most’ of =the 


scientists in our group would have would be that up to a hundred 
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Rae (conc ld. e in wlengen VOU can get into 
the respiratory tract. Sut the longer the trber, the less the 
chances are, so that the shorter fiber obviously, from our point 

5 of view, is one that we would be more concerned with. 

Q. Can I ask you one other measurement question, 
and I take it that, and we have been told, that the standard 
index measurement on the optical microscope of fibers greater 
than five microns in length, with a three-to-one or greater 
aspect ratio is but a small proportion of the number of fibers 

uo Or CIbrils thaw, you may actually have, 

Can I ask you whether, in any given sample that 
you might measure, whether the proportion of fibers that you are 
not measuring, or fibrils that you are not measuring, relative 
to the ones that you are actually measuring, changes, for example, 
15 in the mining situation as opposed to the manufacturing situation? 

A. Well, let me take the answer a little bit 
ind’ eectly. swnOOkiIng e , plants . CONG tic 
traditional phase contrast greater-than-five-micron-in-length 
analysis, and we have come up with a fiber count. 

We have also taken those same samples and 

20 characterized them by length, and in many cases we have found up 
to ninety percent are less than five micron in length. 

S 

Q. Under an electron microscope? 

A. Yes. And when we are counting fibers at the 
five micron in length, we may well be getting a misleading...we 

8 may have a much higher concentration of respirable fibers than 
what we are saying, but we have continued to stay with the five 
micron length because of the feasibility of that analytical 
technique, and we have stated that very clearly in both the 1976 
document and in our new document, the OSHA/NIOSH working group. 
As far as sampling differences between the mining 


situation and the general industry situation, I would refer that 


4 1 F " 
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heen Cone ds), question, e Chat 
have been doing that analytical analycis== 
am appropriate to make that judgement. 

©. AS to whether’ in any given sample* there may 
be a larger, tor example, propOrtton or “slater =tiperosrel ative 
to the ones that are actually being measured. Is there any 
difference in that kind of distribution as between fiber types, 
to your knowledge? I mean, for example, if you are dealing 
with the amphiboles are you likely to see more smaller fibers 
10 relative to the ones that you are actually measuring? 


Ree Again, tnadeindicarted / con't 


have... .this isnt an area that 1 have a lot of expertise in’ and 
tT refer that to our experts itn analysis.» [Can give you some oft 
the names Of people in our / that -Can address that 
question more adequately. 

15 Ow Farr enougn: 

You also indicated that NIOSH's recommendation, 

as T take +t, / / / can 
microscope and the measurement of fibers greater than five 
microns in length, an tne workplaces 

20 AK., We indicate ian our atest document that we 


recommend the use of the phase contrast microscope. We also 
recommend, because it counts fibers and sometimes you cannot 
rest aceured that) 1tus asbestos fibers compared , Other 
type of fiber, that an electron microscope analysis or other 
type of analytical technique be used to identify in the 

25 particular plant you are in what type of fibers you are talking 
about. 

But as far as a compliance recommendation, we 
recommend to OSHA that they continue to use the phase contrast 
microscope. 

DR. UFFEN: Could I determine, is it my 


misunderstanding or it seemed to me a slight inconsistency here. 
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DR. UFFEN: (cont'd.) A few minutes ago you were 
telling us#@abeutethesimportance®*or thervery small fibers, but 
you are sticking to the recommendation of the greater than five 
microns because of the availability of the phase contrast 
microscope technique? 

THE WITNESS: It's based primarily on the 
availability of the phase contrast microscope technique, and 
the jeasy taccessisand “Weil izations otethat “nreroscope as compared 
to the electron microscope. 

DR. UFFEN: Even though it leaves out these 
potentials] ya. 

THE WITNESS: That"s true. 

/ TTT 

THE. NSS de pine that Sur very ‘clearly, 
that it does leade Hat ur, "and we "serli® recommend “the Use of 
that technique, supplementing with the electron microscope, but 
on a routine monitoring basis we recommend the use of the 
phase contrast. 

o ss The thing that’ l have difficulty 
with is, you use as your general principal that standards should 
be set at the lowest detectable level. Then we go to 
a measurement technique that doesn't give us the lowest 
detectable level. 

What this seems to suggest to me is that any 
regulation based that way is going to have to be changed as soon 
as we have a better method of detection. 

THE WITNESS: We are recommending the lowest 
detectable level with the phase contrast microscope, not the 
lowest detectable level period - lowest detectable level with 
the phase contrast microscope. 

MR. LASKIN: Q. If the phase contrast microscope, 
hypothetically, were able to detect a level at say point zero 


zero zero one fiber per c.c., as I read your document, and I may 
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O. (contd.) have read it incorrectly, you would 
propose that standard from a health risk point of view? 

THE WLUNE DO hos BLES = 

Tamiqhnt , , ot jour 
Institute in dealing with carcinogens, and that policy is froma 
health risk and based upon many reports, plus our own internal 
analysis. Not mine, but the ee e e e we 
feel that anything that is shown to be carcinogenic, that we 
determine is carcinogenic, should be controlled to the lowest 
feasible level based upon the analytical technique that is 
available, Lore thateparticular Substance,, andewesarc snot taking, 
again, economics into account. We are talking about froma 
purely health risk, we have accepted that there is no risk below 
which you will not see some carcinogenic potential in some 
individuals, and we based that on reports from the Public Health 
Service and from reports from other independent research agencies, 
plus, Our,OwWn,. and,at.théescurrent time that FF 
our Institute. That may change at some future point, but that is 
our current. philosophy. 

QO. If there are issues with respect to any 
particular substance, as for example whether any particular 
standard that you recommend is achievable in the workplace 
in a practical sense, or whether there are economic considerations 
that ought to be taken into account, as for example the cost 85 
meeting a particular standard, who in the process of setting the 
standard takes those considerations into account? 

A. You mean the economic considerations? 

©. Yes, or the technological or practical 
considerations? 

A. That is purely in the Department of Labour's 
Handsß e snpoul hands. 

hat bdeuld derben OSHA: 

A. OSHA or MSHA. 
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QO. Can you give us any sense as to whether that 
is) the Kind ofedivisilon ine toying . 

A. T think that back to. and there are people 
here that are much more knowledgeable than I...but the benzene 
decie , , ß seOrCec1S .LO 
5 

Q. We have someone who, I gather, is very 
knowledgeable about that decision. 

Aw That certainly forced us) CoO make a atiew 
determination, and in every package that we put out a criteria 
document to the Department of Labour, we will have included in 
that package from now on a quantitative risk assessment. There 
are a lot of controversies in the United States, as well as 
other countries, about how you do quantitative risk assessment. 
I don't think any one person has an individual answer on that. 

You are going to see a multitude of different 
techniques used for quantitative risk assessment. You are going 
to see linear models, you are going to see other types of models 
that are used. We have a team within our Institute trying to 
develop some assessment of how we would do quantitative risk 
Assessment, and it smadaveryrdi tfilcule sthing sco -dG- 

But in any future document you see us come out with, 
from a health point of view we will say at the current standard, 
if it's dealing with a substance, this is what the information 
we Navewaval lable / / the health risk. 1s.) bt you 
reduce the standard by a magnitude of five, this is what we see 
the health risk to be...the magnitude by another factor, this 
is what we see it. 

We will give many different levels of risk that 
we will come out then...based upon whether it's a carcinogen 
or a noncarcinogen, with what we feel is a public health policy 
as to what level the standard should be set at. But we will give 


acange Oferisk associated e levels. 
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ne tree er er Warren's 
success in the United States Supreme Court? 
A. Quite inevitably, yes. Our Institute has 

5 not done that in the past, and to my knowledge none of the other 
institutes. 

Temigheysay strom my pointe OL View that Iedon ct 
think ‘that’s bad t e decicicon and LI suppomt uit. 

Q. I take it you are now in the process of doing 
precisely that with respect to asbestos? 

a0 A. We are doing that with asbestos, and we will be 
sending our recommendations to OSHA with a quantitative risk 
assessment. We are also doing quantitative risk assessment on 
several others, and I don't hesitate to say that anything we 
put out when we are dealing with numbers are going to arouse a 

18 c r . stowbe 
playing with it for years to come. But we will make those 
determinations. 

Maou ASK IN Dids VOUS e 
You were looking... 
DR. DUPRE: No, counsel. 

20 MR '! . , come back again ato a 
discussion of some of the differences amongst these various 
studies...not in any general detail, but can I put to you some 
other propositions that have been suggested to us by previous 
witnesses, for your comments? 

There has been, apparently, in some of the 

5 literature, a theory that there may be a cocarcinogen involved, 

interacting with asbestos as you move away from the mine and 

get into manufacturing processes, or into uses or applications of 

asbestos. 

Has NIOSH looked at that question, and if so, what 
is its judgement? 
THE WLINESS =: A. When I first came to the Institute 
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Ame CON tas?) in 1970, and the predecessor 
Organization, which was the Bureau of Occupational Safety and Health, 
had been doing a great deal of research in the area of trace metals 
5 attached to the fiber, looking at nickel and magnesium, other 
types of metals...and looking at the carcinogenic potential of 
these. 
That information 1S , in’ the sc1entific 
literature and it comes to various conclusions. Obviously, that 
10 some of the metals attached are carcinogenic, and feel that it 
could play some role. 
We have continued to look in this area, at our 
Institute, at trace metals and other interactions with asbestos, 
and we have looked very closely at the work at NCI and the 
Stanton work where Stanton looked at different types of fibers 
15 ana: found. that 1t wassmore,on Che characteristics of the stiber 
than on what was necessarily attached to the fiber. 
We feel from a physiological point of view that 


Gertainly the scarring that Gccurs in the jung “From the —ibers 


iS que more to the phvsiclogical characteristac than the type of 
metal that @t may carry on 2b. 9) don’t thank that anyone would 
ay argue that smoking has an interaction with asbestos, and I'm 
not here to say that. attaching some Other chemical or substance 
onto the fiber doesn't increase the risk, but I think that we 
feel that the fiber alone is sufficient to cause pulmonary 
fibrosis and malignant disease. 
ae But certainly there are those schools of thought 
that feel that those disease are increased with certain 
combinations of materials attached to the fiber, or certain 
personal habits associated with people that are exposed to those 
fibers. 
I think that's as general as you can sum it up 
30 and as precise as you can really get. 


Q. Can I ask you just one other question, leaving 


, . . = = = * . 1 = = = me = LI hou 2 25 * 
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Q. (cont d.) aside tobacco or smoking, on which 
we have had a considerable amount of evidence. 

I lee there 
any other particular substances that you can identify as being 
put forward as interacting synergistically with asbestos? 

A. As you have seen, the earlier literature, 
benzopyrene and other compounds used do increase the incidence of 
tumor, some of them. Metals, again, that are attached to the 
fiber are known by themselves to cause cancer. I think that 
10 certainly you can find examples in the scientific literature 

of cases where the potential for tumor induction or fibrosis 
have been increased by different types of materials that have 
been used in conjunction with a fiber. ies not, by any means, 
that clear cut in the epidemiologic literature, but in the 
animal studies T think you could’ find representative samples to 


15 
show what you are saying. 


Q. Do you have any judgement as to whether the 
fiber itself goes through any change in its physical state or 
any change in its integrity, in various applications that may 
Ae stOx1Crty mi ebsutnabeaeconsi de ration? 

20 he , d sl domsicel. that 
there is a difference between the fiber that you find in the 
mining situation and the fiber that you find during the milling 
and in the general industry situation. As far as fiber taking 
on different characteristics, what you do to the fiber in the 
milling really determines the kind of characteristic that We 

25 takes on and the type of application that you put the fiber into 
determines , of CGharacteristie tt takes on 990 
Certainly lbethinkwio Ssevery clearsto sayathat sfiber) takes.on 
avfiferent characteristics in different occupational situations. 

. hen en sayedrtterent Sa sis 
it something more than a different size or shape? 

Nee limetalkinggabout) primarily size andssheape.. 


I'm sure that there are applications where you can add certain 
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A. (cont'd.) trace metals will be on the fiber as 
compared to certain trace metals that would not be on a fiber, or 
certain other things would be attached. But I'm restricting my 
comments primarily to the physical characteristics of the fiber. 

Q. Can I ask you another question about various 
aspects of the asbestos industry? Another proposition that has 
been put to us is that certain classes of workers, in particular 
insulation workers and maintenance workers, because apparently 
they get or may be subject to very intense doses of exposure for 
very short periods of time, may be at higher risk than the worker 
who would get the same exposure but spread out over a longer 
period. Do you have a professional opinion on that question? 

A. I think general industrial hygiene observations 


can answer that question, and one observation is that maintenance 


Personnel tend to get involved in all forms of the operation. They 


are now restricted Lo preparation, Gi vou are talking about 
textile as compared to weaving or finishing, but they come into 
Ene sicuation {LO either clean up or to repair equipment. that 

has broken down and they have a multitude of exposures across 

the plant, and traditionally we have seen that maintenance 
personnel tend to have, in some occupations, higher disease rates 
Enan@=do people thatyare located in other patts of the olant. 

I think that's just a general statement that 
could apply to the asbestos industry as well as to the chemical 
industry or any industry, and I have not seen anything in the 
asbestos literature to indicate to me that. that doesn't accrue 
there also. 

e ee Whdte VOU LVesSald .2 1S tear tUnNCELoOn OF 
the intensity, of dose, or is, it 4. function. of something else, or 
can you Say? 

A. We stated very clearly in this document that 


obviously the higher the dose, the greater the chance of disease. 


So 1 think thatethcwintensity,.as well as the duration of exposure, 


have a great deal to do with the development of disease. 
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Aw (CON / / with the 
type of disease that may develop. I think that those who have 
very intense exposures tend to get more of the fibrotic disease 
and may die from that before they have had an adequate latency 
period to develop some of the malignant diseases. In the early 
asbestos epidemiologic literature you saw tremendous rates for 
asbestos as compared to lung cancer and mesothelioma, and as the 
levels go down I think you are going to see more of the malignant 
10 disease as compared to fibrotic disease. 

Os sl takewit that's one of the reasons in the 
most recent document, tab twelve, that you suggest that lung 
cancer...that the author suggests lung cancer is the outcome 
that one should look at? 

A. I think lung cancer is a very important 


15 indicator. 


Ow Just sone final question on this point © was 
pursuing before. The question that I was really trying to get at, 
is there a difference, in your judgement, in risk as between 
the situation wherein a worker is exposed to whatever dose you 


Want, ir fibers per ß co over 


2 five years? 
A. i ink if u ge with the dea that asbestos 
induces cancer through the irritation mechanism, the more you 
are exposed to that irritant, the greater your chances. 
However, with the case of mesothelioma, we are not 
25 able to determine that. We know that people that have very short 


exposures can develop the disease many years later. I did not 
think the epidemiologic literature is really able to answer that 
question, but if you are talking about cancer being a result, 
in asbestos, of the insult of the fiber on the tissue over a long 
period of time, it's the same as radiation or anything else - 

30 the more intense and the longer you have the exposure, the greater 


your chance of developing the disease. 
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ho contd.) that. Ss about the best; way one could 
answer that. 

Ue PIenOLe ne e ee tile face DOU, 7 OUT 
documents speak to the question of engineering controls and work 
practices, / / NEOsH directs s1tselr oan 
respect of a particular substance and the recommendation as to a 
standard? 

RONG Ot e / 
since its beginning has been that we have not done very much work 
in the area of engineering controls or in the engineering control 
technology field as a whole. Our Institute has a division now 
that has been developed to deal with control technology issues, 
and I can assure you that in future documents, criteria documents, 
that come out, we will make recommendations in the area of control 
technology. 

We would hope to work very closely with the 
industry in developing these recommendations. We, obviously, are 
not going to come out with, we would hope, recommendations that 
would be impractical to implement. We would request from 
industry and labour both to have a strong input into the area of 
control technology, and hopefully when we decide to develop a 
standard and develop a recommendation for a standard, we will be 
able, CO co-Orcinate tne researcn 1m . . have an 
ongoing control technology project at the same time, to put into 
the standard. 

With the area of asbestos, the best we have been 
able to do in the area of engineering controls and control 
technology is to relate our observations which have been made 
through the various field studies, and health hazard evaluations 
that have been done. 

We know that one engineering control is, in many 
places, the application of wetting the material, which will 


reduce the number of dust and fibers that get into the air. 
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A. (cont'd.) There are some problems that industry 
tells us about that. In some applications it's not something that 
they can do. But these are observations and at the present time we 

5 are trying to include those observations in our recommendations. 

MR. ERASKING le lebelrevetDu. 1ULEenshasyayquestion. 

DR. UFFEN: I would like to summarize this, and 
you terme if venue ie tight 

At present, the standard is based on the lowest 


detectable, but in the light ef thetnew investigations) of 


1 engineering controls vou might introduce the concept of lowest 
conceivable, and the regulation might be based on that? 
THE WDINESS :mel. think tthat's*a decazsion kor sbs 
Department of Labour to make, but I think clearly that that could 
be €£ne case. 
15 MR. LASKIN: . Does NIOSH as an institute make 


its services available to manufacturing operations, or whatever, 
to design appropriate engineering controls or suggest appropriate 


work practices? 
THE WITNESS: A. Under the original reading of 


the Occupational Safety and Health Act there was a health hazard 
5 evaluation and a technical assistance program set up in our 
Institute. The history of that program has been traditionally 
that it is utilized by the labour movement - the labour unions 


and the workers. 
Wed have’,© andeareis ntending) to, and shave: tried to 


58 encourage industries to come to us to work in technical assistance 
situations where we can develop an ongoing working relationship. 
One of the most recent examples of that has been 
in the area of pattern makers in major automobile industries. 
All three of the major automobile industries have come to us 
and asked us to assist them in assessing the cancer problem that 
30 they feel may exist in their industry. 
I think that we, at least it's my feeling and this 
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A= (cont ad.) ide ars [ent speak for 
the institute policy; ybutertisecertainlyCmytfeelinghthatsour 
Institute should be doing more of that, working with all 
organizations in trying to develop these from using the knowledge 
that we have plus the knowledge that the industry clearly have 
about their process that we cannot have because we are not 
working with it on a day-to-day basis. 

So we do have that mechanism in our law, and I 
wouldphope te see in the futures that it is outi lized à lot more 

Again, it's not a regulatory mechanism. It has 
noprequlatonyeimpil cations {toguts 

ens ne .vyouswouldn tbebetgoing in here 
in ny wmonjror ing er insbeet ion sense? Lou are going in ctoetry 
8 

A. Mek, ufromatherclean Sense of the definitien, 
NIOSH does not do inspections. NIOSH does monitor, it does 
evaluations in the workplace based at resolving problems and 
determining if there are problems, but we do not do inspections 
as such from a regulatory poink’ of isn 

Q. In terms of work practices and engineering 
controls, if I could just pursue it for a moment, are you 
suggesting that rather than proposing general practices or general 
eontrolsiethat: ie eis trounsvicwethat ri tevouldibetpre ferablasto tfrt 
those controls to the particular work situation you are dealing 
With? | iThateei sito: taishormakettheecontrols: amatheararactrcesmto 
the operation that you've got? 

A. What may be a feasible control for one segment 
of the industry as compared to another segment of the industry 
might vary, and I think that we need to make general recommendations 
in. gene: anrecasorucontrol technology, burt har wei needs do work with 
the industry in implementing those control technology applications, 
and I certainly see that each individual situation may differ. 


We can and we do have the ability to make general 
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Ae (CON, Gc.) = recommendations, but we cant "go in 
and design an industry's process flow. Certainly that is going to 


be altered by the type of product they make, but we can make 


2 general suggestions. 

Q. Can I ask you about one specific work practice 
or control, the respirator. Has NIOSH taken a position or made 
any recommendations with respect to the use of the respirator? 

A. ‘THe respirator issue 1S one that. has come, i171 

15 the United States, very much to the forefront with the new 


administration at OSHA. NIOSH has been doing respirator research 
for many, many years, and I can make some general statements. I 
Cannot make statements, nor will I make statements that institute 
our Institute's policy, but I will say that we have advocated 
in OUL past, publications that Che Use Of va cespirator a5 dad, conurol 
15, mechanism is not something that you would want to use solely 
for control of worker exposure, that it should be used in 
application of control technology, engineering control and work 
practices. 
First of all, we have found in our research that 
the respirators are not always as effective as one would hope 
9 that they would be. We have gone through a great deal of 
controversy very recently with various respirators being protective 
to the degree that the manufacturer has indicated that they are 
protective, and in ditferent utilizations...for example, in 
firefighters using some of our respirators that are approved for 
25 general industry, they are not as effective as they would be 
in firefighting situations, as compared to a general industrial 
situation. 

We know that respirators, when placed upon 
people, without appropriate medical evaluation, who have 
existing cardiopulmonary conditions, that these conditions can 
30}. be exacerbated and that we can find many problems resulting from 


slapping a respirator on a person that has already existing lung 
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A. leaned a) disease. So we feel that respirators 
should be used as interim measures, and I say we feel! again. 
I want to clarify that. That's what we have recommended in the 
5 past. I cannot say what we will recommend under a new director 
in the future. 
We feel in the past that the respirator is 
used in conjunction with other control procedures, but not as 
something that the worker would be required to wear for an eight 
hour day, five days a week, forty hours a week. That it should 
* be something that is an interim measure until appropriate 
engineering controls and work practices can be initiated to 
protect the worker without the use of the respirator. 


Q. I note in your latest document you also speak 


15 recommendations®was äagainsk., if r have read it correctly + vs 


against an annual examination. 


can you ‘comment on that? 


A. Again, I will speak as chairman of the committee 
that made the recommendation and not as a qualified physician to 
make those recommendations. We did evaluate and we received 
20 outside counsel on what we should do as far as medical recommendations 

We felt that for workers...and it doesn't say all 
of Fens pinwehe vydocument?, , . to1ters.. we 
felt fen derber tat nad Gj) ust Seme iure ens vindustry that =a 
base line chest x-ray would be advisable, but to repeat that 
X-ray every year was not advisable. We were probably potentially 

a doing more damage in x-ray exposure than the asbestos exposure, 
Se had Find of gradated his to recommend chat for “the firsts. . 
that an x-ray be given every five years for the first fifteen 
years and then every two years thereafter, and that was the 
general consensus of the committee. 

30 We felt also that a yearly examination of 

pulmonary function and chest examination should be given, but 


that the use of the x-ray on a yearly basis for those workers 


a | to the question of medical surveillance, and one of your 
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he (cont'd) just coming tnto” che industry, other 
than for the base line reading, and then five years subsequently 
was the advice that we would give. 

5 We also indicated that we felt that the routine use of 
sputum cytology should be individually evaluated by the companies 
that were doing the medical screening, and that sputum cytology, 
witle 1t was important as a draqnostic tool, was noe mecessarily 
a real good screening technique. 

So we have somewhat backed away from the Institute's 

bi position of some years ago, recommending sputum cytology, and 
feel that that should be utilized as a diagnostic technique, but 
not as a screening technique. 

„„ *sust neard you when*you =taliked apeut 
the frequency of examinations, you dealt with workers who have 

15 just come into the industry and you draw a distinction between 
those workers and workers who have already been there for some 
period of time? 

! stn 7a, worker came into (ihe 
industry brand new, had never worked in asbestos or in a dusty 
trade, then we would=sucgest: , chest x-rays Nec 

20 be given except every five years. 
For those workers that have worked in the industry 

Preteen years, Crem e erade7 =we 

would recommend that you give the chest x-ray every two years. 
Q. Have you looked at the question of the 
Pa effect of removal of persons exposed to asbestos and with some 
evidence of fibrosis...removal from the workplace. and what 
effect that may or may not have in the future course of disease? 

Aer can transwer- that wrth any realb@authoricy, 
other “than to tell / d 
we certainly don't think, and we know, that fibrosis will not 

30 reverse itself once a person has left the industry. It may not 
progress if adequate treatment can be given, but it's not going 


to reverse and get better. 
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AY fer e like; what.wesknow, about 
Cigarette smoking, that once an individual stops smoking that 
the lung tissue will eventually get back to normal. Once you 
have inhaled the fiber, you are going to retain fibers in your 
lungs for a great period of time. 

We do know that the concentration, at least some 
indications would lead us to believe that the concentration in 
the lungs may decrease over timeras the clearance mechanisms 
take it and put it in the bloodstream and deposit it, maybe, in 
the lymph nodes or you excrete the material, but we have no 
indication to believe at the present time that the disease itself 
would reverse itself. We have nothing in the area of cancer to 
indicate that the risk is reduced once you leave the industry, 
other than just general principles that if you are not exposed 
toOan Irritant, .vour, chances uprobab ly go lower 

But from epidemiologic evidence I'm not aware that 
we have that information to make that statement at the present time. 

DR ete TA Rs CA le Le teres, 

MR. LASKIN: Sure, yes. 

DR. MUSTARD: When you are talking about cancers 
in the lung, that's one situation. What about the gastrointestinal 
tract, where the fibers may not stay around, and problems with 
cancer in that area? Is there any evidence that if you are 
withdrawn from the industry that changes? 

THE WITNESS: I don't know the evidence on 
gastrointestinal, cancer, that 16 vou, ane withdrawnsthat the 
disease decreases. We have seen in some of the animal experiments 
now where we know that the fiber will penetrate the lining of 
the gut and get into the peritoneal area. But as far as removal 
from the intestinal area, I'm sure that there is greater removal 
there than what appears to be in the lung, but I don't have any 
statistics or any epidemiologic studies that I can quote that 
shows that the risk decreases the longer you are away from the 


industry. 
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Me , e ee may alee 


criteria documents at least, has not made any recommendations with 


respect to removal of workers from the workplace? 


5 THE WITNESS: A. You mean medical protection 


removal? 
OF Yes. 


2 


A. Tim trying to think. We did not make that 


recommendation in this. 

Qs Wast thateagdeltberate decision? 
1 A. No, not necessarily. We didn't...I think you 
are probably referring to the lead decision where you have medical 
removal policies. We did not get into that. Toa degree, we 
made some very general statements about lead and I think we talk 
about the committee recognizes that OSHA's recent lead standard 
contains a multiple physician review and mechanisms, whereas 


workers can get independent...the lead Standand) also contains 


15 


medical removal protection programs whereby workers can obtain 


special health protection when necessary, accompanied by appropriate 


economic protection. 
The committee felt that these programs were relevant 


20 to asbestos workers and that they should be considered by the 


Department of Labour when they develop their standard, but we did 
not make specific guidelines for that, and left the door somewhat 
open with OSHA If they decided to do that, then we'll develop 


those. 


25 We didn't feel at the time we really had a need 


to develop those recommendations for this particular document. 
Q. You spoke a few minutes ago about the fibers 
in the lung, and I'm wondering whether from your own knowledge 
or from the research work at NIOSH you have looked at the question 
of correlation, if any, between fibers in the lung tissue and 


30 risk of disease, that whole area? 
A. We are looking at that in our laboratories, and 
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A. (cont'd.) you had asked me somewhat earlier 
to recommend individuals in our Institute that would be people 
that could witness eto, or talk to vou about Fhat, and T think 
5 Dr. David Groth, who was a member of this committee, who is 
a pathologist, is hs person nun enstiturs doing char research, 
and I would defer those kind of questions to him and request that 
Li syou, want o}igo into; moceydetaimy about that Acthat you Bring 
Dr Groth here te alt deut these typestofequesti ons 
Ch at thelvery 
5 end of tab two, on page 94, that your recommended standard was 
not designed for the population at large, and any extrapolation 
beyond general occupational exposure is not warranted. 


Can I ask you to comment on that statement, and 


let me just say by way of comparison that we have had witnesses 
i5| Who have come before us who have suggested the only way that one 
can ultimately achieve an environmental standard is to extrapolate 


rom occupationally studies 


that you have made? 

A. Okay. The recommendation that we made is 
20 based upon a couple of presumptions. One is that we are talking 
about a worker that is exposed five days a week, forty hours 


a week, time-weighted, average of eight hours. In the general 


environmental setting, people were exposed twenty-four hours a 

day, seven days a week. Applying an occupational standard to 

a general environment would be probably a level that could not 
x be necessarily tolerated in the general environment. 

We feel that the occupational exposures are really 
the most intense exposures in most cases. There are some areas 
in the environment where you have very intense exposures, but if 
you see disease occurring in occupational: settings, these can be 

30} used as indicators that disease can occur in the general 


environment, but I think the factor in the general environment, 


1 Could you perhaps expand on your recommendation 
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A. (cont'd.) the level should be probably very 
much lower than what we would set for an occupational standard 
simply because of the duration of time a worker is exposed as 
compared to the person that lives in the general environment. 

One thing that needed to be considered in setting 
occupational standards, and we have indicated this, ate. tne 
hobbies of individuals. Sometimes what they do away from the 
workplace can be as important to a development of a disease as 
indeed just the exposure within the workplace. Sol think there 
is a multitude of things that need to be taken into account, and 
to simply take the level that we recommend in the workplace and 
say this is what the environment level should be would be an 
overestimate, and we should lower that level probably in most 
cases. 

Q. Can you just expand on the last comment you 
made about the hobbies of the workers as being a factor? What 
Sorts of things re you referring to? 

A. (Well, we know /that certain hobbies -incrcase 
persons' risks to different types of diseases. If a person goes 
home from the factor and his hobby is to remodel cars, and he 
welds and he polishes and he sands and he changes the brake lining 
and does a lot of different things, then he is going to continue 
exposure to certain toxic chemicals away from the workplace. 

We know that people who do gardening obtain 
exposure to pesticides. I think disease cannot be burely, controlled 
by one factor alone. We have the responsibility for Nain e 
that the occupational environment is clean, and our philosophy 
is that when a person comes out on the street, that when he 
goes into his occupation he should not be at any greater risks 
in his occupation than if he were on the street. That's the 
basis we make our standard recommendations for. 

But we also have E to recognize that 


there are environmental factors as well as hobbies and personal 
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A., (cont'd.) factors that causegthe person to be 
acy risk. | 

But our prime concern is to make sure that that 
occupational environment does not put him at any greater risk than 
if he didn't work at that occupation, and that's what our 
recommendations are based upon. 

Q. So that while you are aware of, realistically, 
these environmental and other factors, I take it from what you 
just said that they tdontt actually forma constituent of the 
10 ultimate recommendation? 

A. No; but T1 think from à realistic point of view 
that you have to indicate to the worker in your educational 
programs...certainly we tell the worker that they shouldn't smoke. 
That's a stand that we all would tend to agree with, that 
cigarette smoking increases the risk of lung cancer. 

Le We also need to educate the workers that there are 
other problems out there that can increase the risk to disease, 


and I think that we should be aware of those, particularly when we 


do epidemiologic studies and we interpret our findings! eeWwemshould 
be aware of these other factors. 
20 Orten t sk ou just one final Wquestron on 
the environment, although I appreciate the focus of your Institute, 
but I noticed in the summary and the review of the literature 
thatiyoutdidyattleastrdirectpsome attention to some of the studies 
which had looked at exposures in buildings, in the environment. 
Is your Institute looking at any of those 
25 questions? As for example, the measurement of exposures in 
the environment, and conversion of fibers to nanograms, and as 
to whether that kind of conversion is possible? 
A. Some of our purely research functions have 
looked into these effects. We have not incorporated those into 
any of our recommendations, obviously, but it's something that 


we have looked@at ingour Institute. 
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QO FOne ther parciculbar question as co: whether there 
is any appropriate conversion for measurement in fibers to 
measurement in nanograms, do you have any professional judgement 
on that question? 

CCC 

e / (UOcunent 
for a moment to one other of the papers that you have in here, 
and it's tab number three, of which you are a co-author, which 
deals with Mortality Patterns Among Hardrock Gold Miners, which 
is a subject of some interest to this Commission because, while 
we don't have any...or at least very limited pure asbestos 
mining in this province, we do have a considerable amount of 
mining of other types, and I wonder if in a general overview you 
could speak to this question in this article and perhaps give us 
some idea of what your results were? 

A. To somewhat set the stage, we wanted to look 
at this particular operation. It had been something that our 
Salt Lake City office, when we had a Salt Lake City office in 
NIOSH several years ago, had been looking at - hardrock miners 
and metal miners throughout the United States. We had an 
indication that they had very low exposure to asbestos within 
this particular mine, so we decided that we would go ahead and 
do a mortality study on this particular mine. 

We looked at those workers in the mine that would 
be at most exposure, predominantly those that were underground 
miners, and...I would have to go to the table, but I think, as 
you can see, we saw that there was some excess Of resplracory 
malignancies that occurred in thoseminers. 

T 

A. I am now at table one. 

Q. Table one on page 338? 

AT, Lone. 


We did see some indication which we could not 
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A. tentkda)) / other ceason sagt 
could be due to the low exposure to asbestos, and I think we made 
that statement fairly clear in the text ef the «document. 
5 We have subsequently reanalyzed this data through 
a contractor with the Standard Research Institute, and their final 
report is beinglSent eus et the ent eins k ido noteknow 
what they have found, but they have expanded this cohort to look 
at a much larger segment of the population, both junderground and 
topside people, and comparing the different disease rates. 
12 We have done fairly extensive environmental 
monitoring, and the person that did that environmental monitoring 
is John Dement, who would be the appropriate person to tell you 
about the results there. 
But just as a general overview on that paper, 
15 I would say that the indications at the time we did this study 
Were that the exposures in the mine being to asbestos, and the 
result that we saw, linked the two to diseases occurring in that 


mine at very low exposures to asbestos, for which we had no 


other explanations. 
O4awedus tecomesback . ß a 
20 gold mine and what you are looking at was a form of an asbestiform 
which was in the amphibole series? 

„ InthatGc correct. 

Q. Us hs Find of phenomenontlikely de be 
prevalent? I dont mean the excess risk, but the existence of that 
asbestiform in other types of mining operations? 

22 A. One of the things that we have found in looking 
at putting together our recommendation to MSHA for mining, 1s 

that in almost all mining situations you have a multitude of 
exposures to a variety of different materials. While you may 

Be mining gala, you. may be sgoingethrougtore isertes (that have 
other types of ore available. In this particular case you are 


going through an ore series that had an amphibole type or an 
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K, (ont d.) asbestos: type fiber oecurring, and 
in other mining situations you may have this occurring, and you 
may not have it occurring. It depends upon the geographical 
5 location, the type of ore series that you are going through, but 
we have to keep this aware in mining situations. 
While for us developing a standard for asbestos 
in mines in the United States, if we were to apply it only to 
those mines which mine asbestos, we would be dealing with less 
than a hundred workers. But when we are dealing with total 
10 miners in the United States, we are dealing with about five hundred 
thousand miners and many have potential for exposure going through 
ore series that contain fibrous material, and that's what we 
are looking at. We have been pursuing the idea of looking at 
a total fiber standard as compared to an asbestos standard in 
the mining, but we have not come up with any decision on that 


15 
Eignet no; 


E totversomeucstimate 
as to what the concentration was, or what the exposure was in 


this miningisituation® Es har tim lecking at page 40 in 


ß / . . 
20 concentration of point tho five fibers per ee, is that the 
estimate that you thought might be prevalent in the mines in 
the past, even though it was made in 1974? 

A. Here again, the person that did these 
estimates was John Dement, who can answer it better, but the 
answer to your question is yes. He can give you more detail 


Zo Aue ie 


„ 
hygienist? 

ahn is an@indtstrialahyogrenizst and 
epidemiologist. He has a masters in industrial hygiene and a 
doctorate in epidemiology. 


Q. As you know, we have issued an invitation to 
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On (cont! d.) «ham, .and perhaps your can use your 
persuasive efforts to prevail upon him to come. 
DR: UFFEN: Counsel, there are a couple of 
5 questions that I might ask, and it voni take much time now. 
MR. LASKIN: Yes, I would be delighted, Dr. 
Uffen. 
DR. UFFEN: I was curious when I read this, why 
you were so careful to specify people who had never mined 


underground. A. minute, ago I think you said, I heard you Say, 


0 that the current study is going to include some fellows who 
worked topside, too. 
Why did you specify underground? Many asbestos 
mines are open pit. 
THE WITNESS: Again, this was a gold mine situation 
15 where their exposures were occurring underground. We are not 


talking about a general mining situation. We are talking about 
One particular mine. Those people being topside would not 

have the exposure to the fibers because they were not going 

down into the mine the same as those that were working underground. 


They may have exposures, but we have limited our study to just 


20 the areas that we had measured, that being underground. 

We are not talking about general mining 
statements. 

DR. UFFEN: But does it mean that if they had 
ever worked elsewhere, that if they had worked in an open pit 
mine they could have been included, but if they had worked 

25 underground somewhere else, they would have been excluded? 

THE WITNESS: We are talking about miners that 
worked underground at this particular mine. 

DR. UFFEN:. And without taking into account their 
previous history? Miners move around. 

THE WITNESS: Right, I understand that. That is 


one thing that is often very difficult to ascertain from employment 
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THE WETNESS: (cont'd.) history records. 
We limited this original study to those who worked 


underground in this particular mining situation, and we were 


Z unable to get adequate records on every one of those as to whether 
they had had experience underground in other mines. 
FC Chit Crs. 
DR. UFFEN: This is a very important paper, from 
my point of view, because there aren't very many papers on that 
19 subject. The implications to the rest of the mining community 


as counsel has already pointed out, and your own express purpose here 
is to see is it some kind of a background level that we can use 
as a standard elsewhere, so I found it quite interesting. 

Maybe I looked into it in more detail than was 
appropriate for today, but I would like to ask you another question 

15| which other people here will recognize because I have raised it 

before. r / / tne second 
paragraph from the bottom, where it is referring to the death 
certificates: "Death certificates were obtained for those known 

to be dead, and causes of death were interpreted 


and Classitied by a qualitied nosologist”... 


= Boy, I'm learning new words every day. 
7. according to the revision Of the International 
Lists of Disease and Causes of Death." 
Now, the point is, were those death certificates 
altered, changed? What does interpreted!“ mean? 
25 THE WITNESS: Okay. Let me explain to you a 


little bat of the process. Invthe United States, death 
certificates are classified or signed off by a physician in 
some cases, in some cases by a person who is not a physician, 
and they are sent to the local state health departments. 
Statistics are compiled on a state-by-state basis. We have 


30 fifty different sets of statistics. 
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THE WITNESS: (cont'd.) These are then fed into 
various other national reporting systems, but when we obtain a 
death certificate, we have what is written on that death 
certificate from the various states that we receive the 
certificates from, and to standardize that classification we have 
hired nosologists. 

A nosologist is a person that is expert in the 
classification of disease, based upon the World Health 
Organization's International Classification of Diseases. 

IS A real mouthtul, butler don e “know “the 
derivation of the word nosologist, but the mortality statistics 
for the United States are compiled by the National Center for 
Health Statistics, and they use nosologists the same way, to 
assign a “number “from ‘this classrf&ication system- 

So we aren't comparing apples or oranges. If we would 
take the individual interpretation of what was a nosologist's 
interpretation of each of the individual fifty states, we would 
have a basket of fifty different apples, as compared to our 
comparison population, which was one apple. 

So we have gone and reclassified all of the death 
certificates, using one nosologist who is familiar with that 
elassification system. “It's not necessarily an alteration. > We 
certainly didn't change what was written down as cause of death, 
but their interpretation of what was the cause of death and the 
underlying cause of death may be somewhat different that what 
the nosologist d / © Fin*most toases, 
Hat dest Aer it at AF. 

The other reason to use that is to have a nosologist 
f e classification system so, thet we are 
not comparing the fifth, sixth, seventh, eighth, different 
classification systems and we are just using one comparison. 

So we compare the seventh revision to the seventh revision, and 


that's the reason the nosologist is coding the certificate that 
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THE WLINESSs (conte d.)@ way, and I think=1t"s a 
fairly standard procedure that 1s fairly accepted throughout the 
world as a legitimate way to do epidemiology. 
5 DR. FEN = Bute thee thing ‘that ein finding: a Little 
bit puzzling, various people who have come before us I've put 
this similar question neu many times; or what* percentage’ of 
the death certificates would need to be reinterpreted and altered? 
Ive had everything frem sere ee thirty percent. 
THE WITNESS: Well, I can't give you any better 
10 estimates. I can simply say that in certain states, and not 
picking on any one individual state, but in Kentucky you may 
have a county corener--enat T . Nave very 
good examples of that occurring on death certificates, and he has 
had no medical training whatsoever. The guy dropped over dead 
and he saw no other reason except that he died of a heart attack. 
5 Those are problems in the classification system 
and I think they are well recognized problems by most 
epidemiologists, that we can control for the best available way 


that we can. There are very few of those, but they do occur. 


We, in ‘our studies, try to follow up every death 
20 certificate by getting a pathology report and the medical record, 
if One exists, / rr bit 
broader knowledge than just the certificate itself to make our 
Judgement. r r c "we ave’ to 
base it upon what the death certificate interpretation is. We 


Gant alter ie and ad is sis hate hs pathology report says, 


25 because the national statistics do not do that. 
its nes a®precise sytem, ‘but it’s the 
best system we have. 
DRE FEN May Deparsue mn 
MR. LASKIN: Oh, please. 
DR. UFFEN: Sometimes they are relevant questions. 


You refer quite frequently in this paper to 
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PR. UFFEN :; sG(contide-)'2 other kinds of dust and 
free silica. What do you mean by free silica? 

Tiedomt want de go round sthinking. «. 

THE WITNESS: Just a very simple answer. That's 
i ywsalica. gebeus gale Soy lL UGa mtla Grau. 

DR. UFFEN: Is it silica or is it silican dioxide? 
I can't imagine free silica floating around. I can imagine 
lots of silicon dioxide floating around. 

THE WITNESS: I think it's the type of silica. 
Again, I'm not the expert that can give you the final answer on 
that, so I would rather defer that. 

DR. UFFEN: There's another one which maybe counsel 
wanted to do another way. There's a paragraph in here about... 

MR. LASKIN: Please pursue it, Dr. Uffen. 

DR. UFFEN: Shall! 12 

MR. LASKIN«seeSure. 

DRZSDUPRE>? Please do; Dre UEfen. 

DRL UFFEN : Well; aegreat deal, hinges here on 
the fact of, you know, the smoking once again. EN 
find that paragraph where it's dealt with in here. 

Oh, yess page 342, the middle of the page, 

"The role of cigarette smoking also must be 

taken into account”. 

Now, in many of the presentations that have been 
Bur hin ond er usyethere havegbeen about three pages of tables 
pointing out how the conclusions were arrivedaacs Silysindtonly 
the one paragraph which says, in essence: you Ganitablane 
the smoking, you've got to blame the asbestos. 

THE WITNESS: Well, one of the problems with doing 
retrospective studies, and I'm sure that the other people who 
testified before your committee have told you, is obtaining 
accurate smoking histories twenty years ago, fifteen years ago, 


ten years ago, etc. 
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THE WITNESS: (cont'd.) We have indications to 

believe that people who worked underground, because of the confined 
Spaces and because of the other gases that are in mines, tend to 

5 not smoke while they are underground, as compared to those miners 
who work aboveground who can smoke all day long. The best 
judgement we can make is what we made in our statement, that we 
have no reason to believe that they smoked more, and as a matter 
of fact they smoked less, in our judgement, than did other 


individual comparison populations, and the smoking issue is always 


We one that is going to be a nagging issue in any retrospective 
epidemiologic study. 

But had we information to indicate that they 
smoked excessively compared to the reference population, I don't 
think we could have made this statement. 

5 DR. UFFEN: The reference population was from 
other miners? The reference, I guess, here is to other miners. 


Is that a good reference? 
THE WITNESS: The reference, we talked about the... 
DR. UFFEN: They are all smoking too much. 
THEMWLUTNESS -earhnatespenue. Pel pecanstesayetoormuch 
20 about. , , , . lackingein 
epidemiology and one of the things that we are trying to 
develop in our Institute, is a reference population of controlling 
for smoking as best we can, and also controlling for occupation 
as best we can. But just because we can't go back twenty, thirty 
years and get adequate smoking histories, I don't think that you 
2 can do much with that other than to make the simple statement 
that we made, that our indications are that the underground 
miners smoked less than the aboveground miners, and that was 
the statement we made. 
DR. UFFEN: The conclusion of this paper, was it 
accepted in the epidemiological community, or was it regarded as 


a controversial paper? 
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THE WITNESS: Well, I...any epidemiologic study 
is generally regarded as a controversial publication, but I 
will say that this one was certainly regarded as an extremely 
controversial paper and that is one reason that we have 
independently gone back and had a contractor expand the study 
and redo the study, and we may see some different results. 

But with the information we had available at the 
time, I think methodologically we have shown that we went the 
correct way. But it was controversial, so there is no way of 
SLAC Ings e c. 

MerLcLASGKIN: e e pywas i nerera 
particular reason why this mine was chosen and...or would this 
mine typify the kinds of exposures you might get in a number 
of mining situations, or was there something unusual about this 
mine that caused you to choose it? 

THE WITNESS: A. Well, the unusual factor was 
that we had already been studying this under the silicosis 
survey that had been done, and we had information available that 
we could readily attach to, and we didn't have other agents that 
were in the mine that were readily known to be carcinogenic, 

SO we were able to utilize this...and we knew that the asbestos-— 
type material did exist in the mine, and that's why we chose 
ee 

Had we gone out from scratch having no knowledge 
of this mine or any other mine, would we have selected this as 
being representative? I might point out that nowhere did we say 
this was necessarily representative. 

The main point we were looking at was exposure 
to fibers less than...exposures to less than two fibers ina 
situation that we had some fairly detailed industrial hygiene 
data on. 

Q. Just one final question before lunch. Do you 


have any judgement as to whether one might expect to see, with any 
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OV" (cont"ds) degree of. frequency,” this” kind of 
exposure in other mining situations? 

A. The indications that we have from our data 
that we have been reviewing, of the silicosis survey and other 
studies, would indicate that there are many other mining 
Situations where you have low level asbestos-like fiber 
concentrations occurringinthe mines. I dont have information 
on the health affects, however. 
ne MR. LASKIN: It might be an appropriate time, 

Mr. SChairmaneeayinechink IM@amnevirtualtivatinishedamy ist of 
questions, but I'll review them over the lunch hour and I'll 
chat with my friends about the timetable. 

DR. DUPRE: A very good time, counsel. 

The Commission then will rise until two-fifteen. 


15 THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Very Vell, counsel 


MR, BRSRIN: 0 f just have one? further* question 
oo or two and it relates to something, Dr. Lemen, that we talked 
about very early on in your testimony, and that was NIOSH's 
approach to controlling the workplace by looking at in industry 
rather than by looking at individual substances, and I'm just 
wondering, you have indicated you haven't done anything in 
25 practice with respect to an industry where asbestos is prevalent, 
but could you, by way of example, tell us about an industry where 
you have adopted that approach and the kinds of things you are 
Llookingeat dee -yousdo? 

THe WLINBSo: ~ A.) 1 would’ like to... it s somewhat 
of a, not necessarily a new approach, but again somewhat of a 
30 logical approach, that we are not going to abandon completely 


looking at substance-per-substance, but we are also living ina 
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THE WITNESS: A. (cont'd.) time where we know that 
substances don't occur just randomly separate, that we can tease 
out in the environment, and I think a good example of that is the 
petrochemical industry where we have some indication that there 
may be an excess of brain cancer, that leukemia may be in excess, 
and that other cancers may be in excess. But to try and go into 
that industry and to sort out one chemical that is causing those 
health effects is, from an epidemiologic point of view, a nightmare. 
To go and look at each chemical individually to see what the 
effects are may not be realistic, because we know that in some 
chemical situations where, for example, if you had hydrogen 
chloride and you have formaldehyde that occur together, that 
you have generate BIS (chloromethyl) ether, which is a very toxic 
and carcinogenic chemical. 

I think that we have an interest in encouraging as 
much as possible the beginning of looking at the mixtures as they 
occur in the workplace, and what are the effects of mixtures and 
process flow, and where the cancers are occurring it may be much 
more important to know the occupation of the worker and where he 
is aboain the process! Liow, ana) then to look at e 
chemicals that occur because any one of them separately may not 
cause that cancer, but it may be a combination. It could well 
be one of them, but I think that modern industry is becoming so 
sopniSsticated, and the chemical industry 1s certainly thevarea 
that. we / Of our Montes On win Oul InsuLeucewin 
the last few years, looking at health effects, and I feel that seh 
we can start looking more at process and the total environment 
within the plant, from a public health point of view, we may be 
in a much better situation that just regulating one chemical, one 
effect. 

It's going to be something that's hard to do, because 
the data are not really prevalent right now on mixtures. I think 


that we need to start trying to rethink our research potential and 
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A. (cont'd. )) our research dollars to promote looking 
at the mixtures and the different processes as being the real areas 
where we should concentrate our efforts. 

Ole SOLIn respect of asbestos, is, one OL, the “things 
that you will be looking at the ways in which asbestos may react 
with other substances in a particular work environment? 

oe lewollcmsay that) c s 
a little bit different. I'm more directing my comments toward the 
chemical environment, but certainly other exposures that occur in 
the asbestos industry are very important, and they can't be just 
laid aside. When we look at it, we should look at the different 
types of industry. The textile industry, obviously, is somewhat 
differents thane he riet ien dus dd 

Asbestos, unfortunately, is not a good example of 
the combination of different chemicals, as it's easily seen in 
the chemical industry. But there are some variety of substances 
used in that industry which should be considered also. 

OvetWhylasnit® , 2euBecauses it 
hasn't been shown yet to react synergistically with anything 
other than tobacco? 

A. That's one of the basic reasons. And often 
times asbestos is not mixed with a lot of other real toxic 
materials. In some cases it is, but in some cases it's not. 

©, Butan eng eng, Sake it, that as an) area 
thatevourwiligbe, looking at in respect of asbestos? 

A, e elt tha atvis amportantetor lookyatathe 
total work environment. The traditional industrial hygiene 
approach in the past has been to look at indivyraual substances; 
and the reasoning being that it's much easier if you have a number 
to start developing engineering controls to control for. 

But Mwethinkethat t of 
situation. We need to look at the real worldsituation where 


it's a multitude of exposures. 
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- 66 - Lemen, cr-ex 
MR. LASKIN: Dr. Lemen, thank you very much. You 
have been extremely helpful to this Commission. 
Thanks yOu, Mr. GhaLrman. 
5 DR. DUPRE: Counsel. 


M. Bazin? 
CROSS-EXAMINATION BY M. BAZIN 


QO. Dre Lemen, reterring to-che Study Under tab 
three, which is the gold miners study, and which you qualified 
10 yourself this morning as being extremely controversial, you 
mentioned that this was being redone, was it? 
AY About rour.. ß . 
but several p then director Of -OUL* insC@cute, "Dr. 
Jack Finkley, made a decision to take that cohort and to go out 


on Contract. The contractor that was selected was the Stanford 


3 Researcn Institute, to / to reanalyze our study, but 
to expand on it and to look at some more parameters, and 
Dartcreularly towgec=aerarger cohort, Including, surface as welt 
as underground mining, and also to develop more in-depth 
environmental measurements where possible. 

20 And that study ts™theeone=liwas rererring = to*tnat 
is being sent to us as a completed study now. 

Oe r given out on Contract to what... 

Re Stanford =Research “Insti tute? -whwen is" located 
F 

Q. And that was done three or four years ago? 

25 Ar” hat is Sorreet ‘They have been working on 
nes that, porntein time. 

Q. Originally this investigation was carried out 
by NIOSH and NIOSH people, is that correct? 
A. The original study was all NIOSH people. 
39 Q. There is reference on page 340, of an 


investigation by MESA. Could you clarify what role MESA played 


! . 
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- 67 - Lemen, cr-ex 
On (Gone a. e ore wiat. did 
they refer...what does MESA. . what investigation did MESA carry 
Out in this -contexire 
A. Just let me refer to the reference first. 
es Pages 340. 
A. That was not necessarily a study, as I 
understand it, and here again forgive me, this has been four 
or five years ago since I have really gone into depth in this 
10 study. But MESA was the predecessor organization to MSHA, which 
is now the Mining Safety and Health Administration. 
The information that appears in this study were 
the result of environment samples taken by the Mine Enforcement 


and Safety vAdministration; I hin vas the vaccurate name at that 


point in time, and those samples were included in our array of 
* samples that have been collected in that mine. 
They were taken into consideration in our analysis, 
the environmental samples. 
©. © But Nrosn was™taking itsownm samples? 
A Yes, Eney were. 
20 Q. Aside from what MESA may have given to NIOSH, 
Vsuthat corrects 
A, Thats correct 


. vou zr ware that’ ens f the coauthors, Mr. 
Dement, has made statements about the fiber concentrations in that 
gold mine after this report came out? Are you aware that Dr. Dement 

25 made some comments about the dust concentrations? 

A. There is another paper that appeared in the 
same New York Academy of Science proceedings as this. That was, 
I think Dement was senior author, Zumwalde, I don't remember, and 
maybe Wallingford was the third author, and it goes into more 
depth on the particular measurements taken. 


Q. Always on the same gold mine? 


i | 
A j i 
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A. That's all in the same gold mine, that's 
S 

Q. That they found up to eleven micrograms per 
meter of arsenic, as compared to what is mentioned in this report 
as being point zero one five? On page 340. 

A. Again, the connection between this study and 
that study, when the samples were taken at the same time, I do 
nov feel at liberty to tell you ee not Tiberty 4) done Feel 


10 adequate to tell you what the differences were, because I did 


not take the samples, I was not in the mine. 

John Dement was, and if he testifies before the 
Commission he may be able to clarify any inaccuracies that may 
appear between the two reports, but to's my Understanding in 


talking toeJOnn thal theresare noc inaccuracies between the 


ay two reports. 


I think that it may have dealt with where the 
samples were taken in the mines, but again, I qualify my answer 
saying that from a firsthand knowledge, that LS) NOtsan dared euniat 


I can comment on. 


a GO. , you aurnored this 
D 


r on this report. 

e 

A. As à matter of fact, the third author on the 
report. 

25 Q. Therefore, you are aware of what is to be 

found iin hws reporc. 

A. Again, I will indicate that the approach that 
NIOSH has taken in the past has been a team approach. We have 
several authors on many of our reports, the primary author aces 
responsibility efor the entire study. — My particular input into 


this study was in the analysis of the life table, and I was not 


i " 
i ij 
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=O Lemen, cr-ex 

A. (cont'd.) involved in the analysis of the 
environmental samples. 

Q. How could you explain from your experience 
and the role that you have played in NIOSH, a difference between 
what is called at page 340, the highest single concentration at 
two point eight fibers, and Mr. Dement's findings of concentrations 
lipsto foun fibers? 

Re “Again, i did not take the environmental samples, 
but it's my understanding that) the measurements Chat Dr. Dement 
is talking about in the Second paper, as compared fo the Lirst 
paper, relate to the area within the mine where the samples were 
taken, and that accounts for what was going on. 

Also, I believe that samples were taken by Mr. 
Dement after this paper was published, and they may well refer 
to thoes samples that were taken subsequent to the publication of 
this paper. 

Q. That comment would apply to everything 
Surrounding the sampling of the dust measurements, is that your 
testimony? 

don think I understand exactly what 
you are saying. 

Q. The length of the fiber, the percentage of 
more than five «micron. fibers , this aspect of the 
report? 

A. To the best of my knowledge, the samples that 
are reported in the paper that is exhibit three, or number three 
in our exhibits, were all the samples that were available to 
John Dement, who was the industrial hygienist on this first 
paper, at the time this paper was presented for publication. 

The second paper that he wrote, I cannot comment 
on, but I would make the presumption that it may have included 
samples taken after this paper was prepared. 


Q. The problem with your original report, table 
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e . Lemen, cr-ex 
Q. (cont'd.) three, that needed more 
investigation, would that be in the area of measurements, amongst 
other things? 

5 A. We certainly felt at the time that this report 
was prepared that there was need to have more environmental 
measurements taken in the mine, and we made that very clear in 
Our oral presentation as well as the written presentation. 

0. 5 COMING backs in) that repoLe On page 3947 ,. JUS 
a question of clarification, on the question of death certificates 

10 that were obtained and subsequently interpreted by a nosologist, 

qualified nosologist, who was that person? 

A. The qualified nosologist in this case was Miss 


Marian Hyde, who is a fairly well recognized nosologist who is 


* epidemiology activity, working for Dr. Joseph Fraumeni. 

At the time that she did this study, she was 
working for NIOSH and had been involved in the development of 
the ICD codes for the World Health Organization, and had. il m 
not sure how many years...but over twenty years experience in 


the area of nosology. 


20 Q. At the time she was working for NIOSH? 
A. esliaty Seconrect. 
QO. On the...and) talking, about the type of fiber 
found here, we are only talking, I believe, about amosite? 
A. And cummingtonite-grunerite ore series. 
Oo. Excuse me? 
5 Ay. You cannot talk about , this. situation, 
because amosite is the name that's given to a certain fiber that 
e | Thea trber ise siti ar, CO amOst Le, ut 
not amosite per se. 
Q. Which is grunerite? 
A. Cummingtonite-grunerite is the ore series that 


we were looking at. 


i currently employed with the National Cancer Institute, the 
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- 71 — Lemen, cr-ex 
Q. Which is comparable to the amosite...? 
A. Somewhat comparable, yes. But as you well know, 


amosiite is@onlysqiven r is @mined@in a 
5 particular geographic area of South Africa. 

Q. On your testimony concerning NIOSH and its 
role, you referred to the research aspect of the Fole of NIOSH; 
and “the reports *thateas:or the*criteria*documents, -ivguess you 
call them, that are given to OSHA and/or MSHA, is that correct? 

A. The criteria documents are developed either 

5 by personnel within our Institute, or through contract with 
Gontractors . “These criteria documents are then 
reviewed by NIOSH, and transmitted to the Department of Labour, 
either MSHA or OSHA. 

Q. When you say they were reviewed, it's an internal 
15 review? 

A. No. We have an external review process as well 
ao aneanternal review process. Lf you look at most Of the criteria 


documents, we list and we can give you who the reviewers are. 


In many cases we select who we feel are the most qualified people 
in the field, and we try and get a representative sample from 

20 industry, academia, the labour movement, etc., and we try to do 
that consistently with each of the documents we develop. 

O. Are these the same people that you have referred 
to as peer group when you've talked about tab twelve of exhibit 
twenty-six, which is the latest assessment of...that was filed 
this morning? 

= A. They may not be the same individual people, but 
we would use the same selection criteria. This is being reviewed 
at the present time by peer groups within the Institute, and we 
are selecting groups outside the Institute to look at this 
document. You just happen to have been given a copy prior to a lot 
30 of people outside the Institute getting it. 


Q. So as of today the review that you were talking 


1 1 J llc wt 1 
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, eee ee ee e 

A. As of today the review that I'm talking about 
has not been completed internally or externally. The paper 
represents the opinions of the three authors, and not the 
Institute. We are in the process of doing our review and making 
a determination what it will represent, but I thought in clarity 
that while it did exist in our Institute and you could get it 
under the Freedom of Information, that I should just go ahead 
and give it at this hearing, and I gave it for that reason. 

Q. Have you determined yet, without having sent 
it out, which groups will be reviewing this document in due course? 

A. I have not made a final decision on that yet. 

OQ. “There. as no weinal decision? 

A. I. would be open for suggestions from you. “i'm 
sure that the Asbestos Information Association will receive a copy, 
and Johns-Manville will receive a copy and probably Raybestos, 
to name just a few. 

Q. This report was made internally by three people, 
ate your reques ce 

Aw DThat“s correct. 

Ouse That scorrecc. . «tii Ssereport 
in writing, or how did you request this? 

Ra. Howedidelsrequest that they do jinis repore? 

Le Se 

A.) Our Institute has a series of, [ think, “five 
major divisions and three offices. I am in charge of two of the 
Major Givisiones d . sor Technical 
Services as well as the Division of Criteria Documentation and 
Standards Development, and when I transmitted the information to 
these people to do a report, each of the three people work for me 
and I requested them to do a report on asbestos. I did not put 
in writing, I simply instructed them orally what I wanted, and 


would like their independent assessment. I purposely did not 
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A. (cont'd.) get involved in the preparation of 
this report because I wanted them to come to me with an independent 


assessment of what they saw in the literature. 


2 Q. So the instructions to these three people that 
report to you or work for you, were given verbally? 
e eee ee 
Q. Im I correct in assuming that the request was 
to examine more specifically documentation about chrysotile 
110 asbestos? 


A. The report was to look at the relationship of 
healen Lisks CO-CNLySOLllesIn demining Sttuation, Drimdotly js anda... 

Q. Why did Mr. Dement's report find its way into 
Chatty? 

A. They brought the Dement report in because 
15 of its single look at the chrysotile area, and when you read the 


report I think you will see that it 1s treated separately from 


the three mining reports. 


Q. Is it treated separately in the conclusions? 

A. The conclusions are general conclusions. 

Q. They are general conclusions? 

2 Ae far correct. 

Q. Including what may have been assessed from Mr. 
Dement's... 

A. That is correct. And I think once you have had 
a chance to read it, you will see how they developed the 

25 arguments to come up with those conclusions. 

Q. So the request was made to these three people 
to look at the health effect of chrysotile in the mines, and 
subsequently one or the three people came back to you and said 
we must also look at this one? Is that what happened? The 
Dement one, I'm talking about. 

30 A. The three people talked to various people. . I 


cannot tell you who they talked to...in the development of this 
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A. (cont id,) report, I presume that they talked 
to John Dement, and asked him... 

G. Why would then talk to ham 

5 A iWe lie hexworkedm@in, cux ninsin tute 

nne erk ing (her exc 

we i tunt Uethe tend 4of tthismonth wives: 

And they had talked to other people to get 
suggestions as to what appropriate papers would be most 
appropriate to use in this analysis, and I'm sure that he said 

10 that he had just completed his report and that it dealt with 
chrysotile, and that they felt it would be appropriate for them 
to make comment on it. And that is probably why it is in there. 

OA en if ir dsalt iwithgthentexti lemandustry 


andwnetGa mine? 

15 A hats Sarreet But, again, «limasaying that 
this information was to look at chrysotile, in particulagpawith 
mining as a subarea to look at. 

O. At the time, Mr. Dement was working for NIOSH? 
A. That's correct. Mr. Dement has worked for 
NIOSH for ten yearse 
20 QO. After internal review and outside review, this 
report is to be dealt...how will you deal Withee nse reports 
A. After we have the appropriate review, this 
report will be incorporated into any eriterza documentspthat we 
may develop, and the appropriate portions dealing with mining 
would be incorporated into the mining criteriasdocument;jhand 1 
ae may even be published at some point in time in a peer review 
journal after the report is completed and received the peer 
review from within and outside the Institute. 
Q. It's directed, I understand, to the Mine 

Safety Health arm of where your reports end pyeisethata correct? 

his report iss not directed ito whem; The 


criteria document we are developing will be directed to them. 
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OQ. Inethegcriteriaydocument, this document would 
be? 

Aan UClNenotssaying that eine lentire document swould 
be in that. We will get professional opinions about the validity 
of the findings that are presented in this document, and we will 
then make an Institute decision as to what we will put in our 
Criteria for recommendation to MSHA. 

O..».Could it de ‘that the textile aspect of ,this 
report would be deleted so that only the mines aspect of it would 
find their way into the criteria,document. 

A. It could well be, but if there are important 
pieces of information such as we have already put into the general 
industry criteria document information on mining, I don't see why 
it wouldn't be inappropriate...on ~whyeituwouldn + be appropriate 
to leave, .1 & we have good , on textile and 1 relates 
to A particularstyperof iir foundyin the mine, co vat vleast 
reference that in the document. 

But certainly for regulation purposes you would 
deal with the mining situation. 

QO.  Wouldntt vou think thateMn.Dementss: Teporc 
speaks for itself and doesn't...having been working for NIOSH, 
doesn't need interpretation by three other NIOSH workers? 

Apel ethinki all renostsealwayseneed GOshaver peer 
FEViCW lee LeLNinkethatuMr as Dement  Serenert, gasuwelleas anyone 
else's, needs peer review. 

Oo bln. thescontext.0f can examination of the 
chrysotile effect in mines? 

es . 

rr t 1b in idetart 
Over Auncha 2. 

A. I would be very happy to make Dr. Alavanja 
available to this Commission if you feel that you would like to 


have him come up to talk about this report. 
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Q. The question that I wanted to ask was, is it 
YOUr Opinion that En2s report could Y am two: in other 
words, one section to cover what appears to be the original 
intent, and that is to look at the mining area as compared to 
the textile area? 

AS sb ethinkethat dny x be. split just 
about any way you want to split the report. We made a decision, 
the authors of this made a decision that they would include this 
information because it dealt with chrysotile, and that's why it's 
in the report. It may well be that we would change it later. 

Go ahead. 

Q. You offered to us this morning the timetable 
On this = Teport.. 

A. Not this report. On the criteria document 
we developed. 

OO.) Ism sorry.) , x 

Couldsyvou give, , time scnedule foro. 

A. The overall time frame that we are talking 
about now is some time in the fall of next year. 

On (some time in, the vial, of next year? 

A. Yes. However, there are mitigating circumstances 
recently, with the new naming of an Institute director, and with 
Ene ceogqrapnical relocation of the division thats dong that. 
That certainly 1S going to have some play in the time frame, so 
that may have to be altered because of the people being moved, 
and the Institute may take some different stand. 

Q. The peer groups would be consulted some time 
next summer? 

A. When the report is completed, the peer groups 
will be consulted. It does not mean, however, that we will not 
pick up the telephone or that we will not go and visit people 
outside our Institute to get reaction to certain comments that 


we would be putting into the document, which we have done all along. 
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Ae (cont 'd.) We try to, when we start developing 
a document, to get the concerned industry, as well as the 
concerned labour movement group, involved at the beginning of 
the document development so that we can have input in selecting 
the plants that we may use in making our Sia ens erc. 

So we try to keep the interested parties involved 
from the beginning of the document. Right now, we are formulating 
who in NIOSH will have responsibility for the different sections of 
the document. 

For example, the toxicology section as compared 
to the epidemiology. 

Q. You mentioned that NIOSH had made a hundred 
and seven standard recommendations. In what time frame were 
these recommendations made? 

A. NIOSH began in 1970, the first criteria 
document that was published. I believe, but I may not be 
correct, but it was the asbestos criteria document. I believe 
it was either asbestos or carbon monoxide, in 1971, late 1971. 

So those hundred-and-some documents have been 
developed since 1971. 

Q. And have covered a whole... 

A. They have covered a gamut of things such as 
carbon monoxide, benzene, tungsten... 

Q. Minerals and chemicals? 

„ Less Fides 

Q. You mentioned that twelve or fourteen had 


been regulated, 1s )ehat correce: 


Rese Thats. correctucnth Vou nciludessome ot athe 
fourteen carcinogens that were regulated in one group...regulation 
on fourteen carcinogens...several years ago. 


Q. Within the same package? 
A. Those regulations, I might add, are not all 


in effect now. Many have been pulled back and changed over the 
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A. Gcont"d.) ‘pastes 
F) cat lonseungitheid@ederal register 
by the various e 
5 r dontt tone dur question. 
Q. You said that they were pulled back. 
A. OSHA has withdrawn some of the regulations 


that they put into standards, that we made recommendations on. 


eines Guestionsofmthemanimalgstudies Chat 


have been carried out in connection with asbestos, you mentioned 


185 that this was a way of analyzing the measurement techniques? 
Aw 1) dont knows that, / it exactly thatsway- 
©. Thats hy my notejindicates. That's why... 
A. What I am saying in concern to animal 
experimentation, as compared to epidemiologic experimentation, 
15 is that you are able to have controls in animal experimentation 
that you are not afforded in epidemiologic investigations. 
For example, in animal experiments you can control 
dose. You can control exposure time. You can control diet. 
You can control a multitude of factors that, In) the general 
population of the work force, you have no control over. 
20 You Can control for smoking in animals, you can 
either have them smoke or not smoke. 
O. T understand. But in connection with the 
measurement techniques, is it my note which is not clear, or 
Gan y Ou. ar. 
8 A. I would have to Dek to the record to see 


exactly what I said, but I don't believe that I would indicate 
that it was measurement technique. You do have the ability to 
know exactly what you have dosed the animal with, and that's 
the point that I was trying to make. 

OO. Just LoL the Lecord, aim, . COrrec., In saying 
30 that the two fiber level was adopted in 1976? 
A. The two fiber level was adopted in 1976, but 
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A. (cont'd.) recommended earlier. N 

Q. Recommended by NIOSH earlier? 

Awe That's correct. Butt was adopted by law in 
r / De@exact. 

MR. WARREN: It became effective. 

THE WITNESS: Became effective. It was adopted 
Garlier, I’m sorry. 

Me BAZIN: © O20) Le naderollowed sa) Criteria 
document that had been forwarded to NIOSH...from NIOSH to OSHA? 

THE WITNESS: A. Forwarded from NIOSH, that's 
. 

M. BAZIN: No further questions. 

MR. LASKIN: Linda? 


CROSS-EXAMINATION BY MISS JOLLEY 


O.- So sust fave a few questions, dnd che first 
i d . ̃ workers with 
Joe Wagoner and John Dement, I think it was. . . no, Cynthia Robinson, 
later. 

ise mysunderstanding in Some Of the Other materials 
that we have read, that have been submitted under your name, that 
in fact it was a Dutch-Amish population where these workers were 
taken from? 

„% In that . ̃ ̃ area of Pennsylvania there 
was a large Amish community. 

n 

A. Some people had made speculation that the Amish 
community's smoking habits and personal habits may have some 
effect. We have tried to validate that and have not really made 
any validation that there was a large number of Dutch-Amish 
people workinginthat plant. That was a speculation made by 
other people that had read the report where we indicated that that 
part of the country was predominated by Dutch-Amish. 
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Q. Right. I think that's where I was confused, 
is I read the comments on that. 

A. We were trying to give somewhat of a geographical 

5 characteristic of the people that were living in that particular 
area. 

OrBURight. #8 lnk bothgtabgnumberyone and number six, 
and this is of concern to this Commission, you had a Significant 
increase of death from corpulmonale and congestive heart failure, 
and T1 think this is en interesting .cdethinkethes Commission, and 

ce I'm sure the Chairman of the Commission will probably raise 
questions, but it deals with the nexus of other diseases and 
asbestosis...deaths from other diseases and asbestosis. 

A eh that, mavbesDrin Frazier and certainly... 
can certainly give you a better physiological explanation, but 

15 with existing cardiopulmonary diseases, you oftentimes get a 

right-sided heart failure which is called corpulmonale. es 

more or less a consequence of pulmonary disease, and so oftentimes 

it is a competing factor with the asbestosis. The death 

certificate may well classify the person dying of corpulmonale, 

and indeed they probably had a fibrotic lung disease, but it 

20 was not classified as the cause of death. The corpulmonale was 
classified as the cause of death. 

So the two diseases are quite related. Corpulmonale, 
T must say, iS nomen ye lateds to Abe related ito 
other pulmonary diseases. 

Q. Similarly, congestive heart failure? 

ge A. You can have a variety of problems, and 
congestive heart failure could well be a diagnosis on the death 
certificate that could be mistaken, sometimes, for conpulmonale, 
etc. We tried, to the best of our ability, to get pathology 
reports and most cases of congestive heart famlure, could have been 
misdiagnosed as corpulmonale. Oftentimes that scam oOccui. 


Q. Do situations...I know that you took out 
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QO. (cont'ds) bronchitis and pneumonias Were 


there situations where people with asbestosis would in fact die 


of pneumonia? 


ReeeSuremerbathiunkhthabeit's veryrneasonable. to 


know, or te assume that people can die ef other causes, For 
example, if a person has an existing pulmonary condition, their 
susceptibility to developing pneumonia or other respiratory 
diseases may then be greater than a person that doesn't have 
that existing disease, so pneumonia could very well be a cause 


of death in an asbestotic person. 


QO. 4k thinkewe are pursuing, 10 for reasons of 


compensation, and that's of interest. 


MISS Jarre; aDGseDupre Ando [you and de ypursue 


anyaou Enis? 


DR. DUPRE: Phank vou fen the invitation, Miss 


Jolley. 


On thatstable, indeed een thattarticlenethe one 
thing that struck me as different from any other tables or 
compendia that I have seen so far, was your data on suicide. 

TL noticedsthat e suns jon page 


137. «fOf course pul enotice thatethis «paper twas published ginel9/9, 


but on page 137,,, youspoimt toutethat pe Atepresent jean association 


between suicide and pre-existing asbestos-related 

disease cannot be ruled out. However, continuing 

investigations are examining medical records and 

coroners.’ , s. sayeto: 

Have these continuing investigations yielded 
anything? 

THE WITNESS: We are continuing the investigation. 
Unfortunately, I was really one of the people that was pursuing 
this most readily, and a year ago I was put into a new 
assignment which has taken most of my time and made it very 


hard for me to continue this. I am trying to get back into 
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THE WITNESS: (cont'd.) looking at this in more 
detail. I think it's very important to note that this is one 
report on suicides. We have done extensive literature searches 
trying to find other reports in the world's literature dealing 
with suicides, not only with asbestos, but other occupational 
exposures. 

We have found some reports dealing with suicide, 
but it is a unique finding that has only been reported with 
association to ...in an asbestos study. I won't even go so far 
as to say association with asbestos....but in an asbestos study 
and Our report. 

Again, I must caution everyone that it's one F 
but it does deserve further analysis, and it was such a striking 
excess that we felt that we really had to put it into the report 
as a finding, and that is where it stands today. 

DR. DUPRE: Dr. Mustard? 

MR. MUSTARD: Can I just add to this nexus question? 
This is one of the few documents that we have seen where the 
subject of lymphoma or lymphosarcoma is Katsed ) a. bern oOug Gael 
would like to ask you the question...table eight, page 1440 eC) ie 
tab six...are you aware of other studies that have the same 
difference? You expected three point two eight deaths, whereas 
you actually had seven of lymphoma and lymphosarcoma. 

Are there other studies that show this? 

THE WITNESS: I think that at the beginning of 
the paragraph, where it says "several reports have suggested 
a possible association", that being the Kagan, which is a 
Russian study, and the Gerber, and the wan, Liebden study, we 
certainly have some indication that other reports do have some 
excess Of lymphoma. 

We have made no real speculation, other than to 
speculate that in ridding the lung and other parts of the body 
of the fiber, that the lymphomas develop in the lymph nodes, 
being clogged up with some of the fibers, and that this may account 
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THE WLINE SS: (cnt ds) , the degree of 
lymphoma that is occurring. But the reports are not a great number. 
There are a few reports, but that's about where we are. 

DR. MUSTARD: Well, let me ask you a very direct 
question. Obviously, by the wording of that, you directed your 
study to try to make sure that you got that information through 
r > would suspect. = ts One Or tic wedsols, therefore, 
why, for example, it doesn't appear in some of the other studies 
is because the epidemiologist dian t ory to extract that 
information? 

THE WITNESS: I should explain to you that the 
type of epidemiology that NIOSH does, the type of epidemiology a 
lot of people do, 1S 8 

If we had directed our study to look at what we 
knew about asbestos - that being lung cancer, mesothelioma, 
asbestosis - and not generated information on other causes of 
death, this finding would have gone completely unnoticed. 

We do analyze for every cause of death. When 
we do a study; we do y death” category Sirp our.” We 
analyze for each of the various death ‘categories, and Ras 
how come this finding appears here. 

E i Just puc Lewin a> srrontly 
different way. Epidemiologists are human, like everybody else, 
and therefore being aware of the death certificates problems... 
that physicians are badly trained to code the deaths, they want 
to get the death certificates filled and away from it, and they 
put down whatever comes to their mind at two o*eclock in the morning, 
they don't worry about these lovely classifications...knowing 
the softness of that problem, which I apologize to the engineering 
profession for our inadequacies...there is a problem there, and 
when you go into death classifications in epidemiological work, 
of course areas which have been signalled to you from the past 


as being important areas, you may try a little bit harder to 
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DR. MUSTARD: (conteds lea up hes data that is 
coming in in the other areas, and you may be one of the few 
e tsewhichelsestrictaacrosshthenline,;mandeitieso I havegaabunch 
5 of students I would like to send down there from my place. 
Psethereanok anbitjtot , 
that indeed the targetting of the cleaning up of the data...I 


mean they are going to record all the deaths, but the cleanliness 


of it in terms of your assessment may be emphasized in some areas 
more than in others? 
1 THE WITNESS: I think a general statement on 
epidemiology is warranted, and that is that the real value of 
epidemiology does not lie in one individual study. 

If you have one study that has an overwhelming 
excess, you mayebe ablepto puteaslot oferelzabilityaupon ghe 
15 finding. But when you have the real value, we see in epidemiology, 
is the consistency in findings. The more information you can 
repOrteiNwayparticular study, the more important «that 1s. 

So if we see ten studies being consistently 


showing an excess of say lymphoma or lung cancer, that's much 


more important a finding than one study showing an excess of 

20 lymphoma, and which you point out as being a fallacy or a problem 
with epidemiology, it certainly is a problem with epidemiology 
and one of the inaccuracies that we have to live with. 

Weutry .toscontrol fer his ingmariousrothereways, 
sometimes by doing case control studies within general retrospective 
studies, setcs ,ebutvitlasea:problemeandsittsnonesthatelyalludedyto 

25 this e eee . , . . 
It's one that we try to control for as best we can, 
ands che best e wesacan.control for at is that oursreference 
population suffers from the same problem. 
DR. MUSTARD: Can I just say one more thing about 
the lymphoma and lymphosarcoma question. 


MISS JOLLEY: Please. 
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DR. MUSTARD: The diagnosis of lymphoma and 
lymphosarcoma is not as easy a diagnosis as some of the other 
Parts ands the sophastacationjofethis applacation;riawould suspect, 
has not been uniform across the decades. 

That poses a question in my mind. I suspect your 
safety in your assessment is that you hope that that's true for 
all the groups? 

THE WiGNEGSs e e 

DR«*MUSTARDeas But has is aplamitation? 

THE-WITNESS¢s<« Thatyisea, limitation, that's correct. 

DR. DUPRE: Miss Jolley, you very kindly...one more 
gGuestionsbeforess hand it baer dene Tapromise Iewitisz 

MiSS obne Sures 

DR. DUPRE: tis just gsa in then I looked at 
table two on page ks that Toer tougo through my eon curse in 
either epidemiology, or maybe it's nosology at this point, I'm 
not sure which. 

But when I look at the nonmalignant respiratory 
disease, to which Miss Jolley, indeed, was directing your 
attention a little earlier, and looking at the male table on 
page 135, where of course you find the big excess of observed 
over expected, the deficiency in influenza, pneumonia, etc., 
is other respiratory diseases. 

Now, the question I have is simply born of the 
kind of semi-ignorance that you are in when you are in the middle 
Of \yOurm tf LrSt ucoursesin Ehisyebutpagnumber ofgtheppapers that 1 
have read will refer to deaths from asbestosis. Now, do I take 
it here that the other respiratory disease classes which are 
five ten to five twenty-seven...and of course I had never looked 
At inelude ene er nere el! but in dumper Of other studies 
that I have looked at they would be in a reported table as 
death from asbestosis? 

THE WITNESS: One of the reasons to break it 
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THEIWETNESS: (Cent) gur this Fay is that if 
we use our comparison population, and in this particular study 
we used the United States population as our comparison 

5 population, we cannot really break it out much more refined. 

In other words, we can't break out just asbestosis 
across the board for every year that we are dealing with, so we 
are really in a situation where we have to break it down in 
general categories and when we are dealing in a period from 1940 
to 1976, it's about the finest breakdown we can put into it. 

10 This includes other categories such as silicosis, 
See but we can sa ds e de in suf test ehe number of 
cases within that seventy-six that were coded out as asbestosis, 
but for statistical purposes we can't compare one or the other. 
DR. DUPRE: Miss Jolley, please. 
MESS FOE wouldpiztke totmoye4+on to 


15 
measurement now, and I'm a little bit confused...I think we 


have had conflicting testimony before us about long versus 


Short; wide versus thin or "narrow, and from reading the materials 


the IARC, and the discussion in tab seven, it's my understanding 
that there is a general acceptance that the diameter is probably 
20 the biological problem of the fiber. Is that...? 
THE WITNESS: A. Let me give you an answer that 
is somewhat based upon knowing that I might get this question 
thrown at me today...talking with Dave Groth, who is our 
pathologist, yesterday and asking him what his opinion was, so 
a I'll try and paraphrase a little bit about his opinion. 
Certainly the diameter or the width is an important 
factor. We believe that those that are generally less than 
three microns in diameter are very relevant to health, and the 
smaller the diameter, the more relevant they tend to be. 
We also believe that as the length gets longer, 
30 that the likelihood of the fiber penetrating to the depth of 


the lung is lessened. 
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„ tnat Chis” primarity, 
almost completely disappears when you get up to a hundred 


microns in length. 
So we are talking about a fiber width of below 


the three micron, in general, and a length of below the hundred, 
but the smaller the diameter and the less the length 

the deeper that it tends to get, from his Ceockoning, ee ens 
lung. As most of you well know, that asbestosis, when you are 
speaking of asbestosis, if you look at an x-ray, as compared 

to silicosis, you generally see the majority of fibrosis 
occurring in the lower lobes of the lung, as compared with 
silicosis which generally tends to manifest itself throughout 
the lung, but some predominance to the upper portions. 

Q. The proposition, and perhaps I'm not presenting 
it fairly, was the whole issue of macrophage attempting £0 
destroy a longer fiber, and the proposition presented to us, 
and I may be misrepresenting it, but was in fact that the longer 
fibers are more difficult for the macrophage for to destroy, 
and therefore the longer fibers are therefore somehow... 

A. Certainly the smaller fibers are removed. 

The smaller the fiber, it can be removed by the macrophages and 
get into the lymph system or into the blood and be excreted. 

You tend to see in autopsy...and again I refer that to Dr. 
Groth...you tend to see these longer fibers that stay there, and 
oftentimes if you look at the ferruginous bodies you will see 
them with the fibers incompletely engulfed and sticking out, 

and sometimes they may even break after they have pentrated 

the lung. 

„ BUteithere , for us to believe 
that the measurement, the five microns in length measurement 
criteria by phase contrast is a technically feasible length to 
measure? It's not for health reasons, it is not based on the 


biological impact? 
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A. It's really a hard position that I've put 
myself in to say this, but the real problem is below the five 
micron. But it's our Institute's recommendation that we measure 
at the five micron length because of the feasibility of using the 
phase contrast microscope. 

I certainly feel that there is a hazard below that, 
and I would in no way say that just by measuring just those fibers 
greater than five micron you have an accurate assessment of what 
is occurring in the industry, or what is safe for the individual 
i 

Q. In fact, in some industries the percentage 
of the smaller fibers compared to those five micron fibers 
Varies Significantly, .1Setbat. ws 

A. In the situation that I'm most familiar with 
in Tyler, Texas, where we TeokecdsaAtvowl rot. One p au beusi ug 
predominantly amosite, and looking with the electron microscope, 
we found that over ninety percent of the fibers were indeed less 
than five mieron in length. 

MISSI UOULEY tm Di UL Len. 

DR. UFFEN: I hope you are not offended if I 
refer to you asscounsel 2 

MISS slOLLEY: 2.0m note sure Jf. am or or. 

DR. UFFEN: You have an uncanny knack of raising 
subjects that make us want to get ee Quer. 

I understood you to say a few minutes ago when 
we were talking about the dimensions, was answered by reference 
to Dr. Gross aouunewexperr. 

THE WITNESS: Groth. GROTH. Not Gross. 
Theres, eres 

DR. UFFEN: Oh, Groth. 

There's a lovely discussion due to a DP. 

THE WITNESS: Paul Gross. 

DRULUBEEN ono ubaulsGross.. OuLtesdifterent. 
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DR. UFFEN: (cont d. Were vou going to call this 
Ae not? 

i you go anead;, Dr. Utfen: 

DR. UEEEN: *Because this*is.c 

THE WITNESS: What are you referring to? 

DR. UFFEN: Page 342 of tab seven, where Dr. 
Grosse in che dare iin middle of the page... 

THE WITNESS 7 3S6Gross- 

DR. UFPFEEN ? Gress. talks AI about the” chemical 
aspect and possible biological activity when minerals are cleaved. 

I Im afraid th thought it Was tlie same person; but 
im glad to be eorreeted 

Have you found. . . as discussed at this meeting, 

cleavage plane development normally follows crystal 

face development in minerals. Yet cleavage may 

break chemical bonds so that cation species..." 
andi ewon st) qomon 3 

Then right at the end he said, "This area should 

be explored as rapdily as possible." 

It seems to me to be the alternative to dimensions. 

THEY WLTNESS: N thank chat deu have hit upon “an 
area that is certainly not my area of expertise, and I'll not 
antemptatlomvead , v much detarlr ety think that 
Drew Groth, and I heard from tthe ‘committee that eu might’ be 
asking Dr. Pooley to present, and Dr. Pooley is certainly more 
qualified to talk about this area than I am. 

But it is an area that our laboratory people in 
i & ate eithat stiabout thesbest "that I ‘can 
give you right now. 

MISS? D OLE ess ging to-pursie= the next 
discussion on...this is probably unfair to ask you because it 
was in fact à presentation by Dr. Langer of Mount Sinai, so 


probably...but there was a discussion that perhaps crocidolite... 
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Oy (Cont d.) onepage 348%. ethatethe@actialviiber 
dimensions of crocidolite might make it more respirable, that 
that might somehow explain... 

THE WITNESS: A. I think that some people have 
speculated this. From our experience, we cannot give you 
much more information that that, that it is a speculative 
argument de this Points in time. 

Q. In the case that you were discussing this 
morning with John about the...or Mr. Laskin...about the 
development of mesothelioma, and perhaps more mesothelioma 
developing from crocidolite, and I think that’s the basis on which 
a number of people have composed a more stringent standard. 

It is true, however, that in all of the chrysotile 
population there have in fact been mesotheliomas developed, in 
the chrysotile populations that you have studied? 

A. In the chrysotile populations that we have 
studied, we have seen mesothelioma. 

OT pRagGhty SRight™ 

The next part of the whole issue of measurement 
that I wanted to talk about a little bit with you was the issue 
of time-weighted averages, and it's of some concern, G1 Stee oc 
all, whether your sete the= levers tnat is considered safe or not, 
but that aside, we deal, in Ontario, with time-weighted averages 
over forty hour work week, and that's a very long time over 
which to be measuring and equalling out, and that kind of thing. 

NIOSH, on the other hand, proposes an eight 
hour work day, and can you help us with why you would go to 
eight hours as opposed to forty, or whether that subetter- 2.0L... 

A. I think that the eight hours probably affords 
a little bit better analysis of the worker, because often times 
you work segments of four or five eight-hour work periods, and 
sometimes you don't. There is a lot of variety in the work, and 


we felt, purely from a management point of view in managing the 
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A. (cont'd.) results that we obtained in our 
sampling, it would be better to average it out over the shorter 
period of time than the longer period of time, which may be 

5 somewhat mis representative because the longer period of time may 
include a movement to a variety of different operations, as 
compared to over an eight hour period there would be less movement, 
and that was one of the reasons. 

Basically it had also been somewhat of a 

10 traditional way for us to develop TWA's in the United States. 

O, The last. aspect 18, does, your asbestos 
standard apply to construction? 

A. Our asbestos standard is supposed to, but 
there is a lot of controversy about construction versus general 
industry, and . don"t think r issue. 

15 QO. Sub 1t does in fact apply? 

A. TO my understanding, yes, it does apply to 
the construction worker as well, and OSHA has made visits to 
construction sites, using the same standard. 

But’ lL wilt say that there is a great deal of 
controversy in the United States that it should not, that there 

a should be two different standards. 

Q. Our standard setting agency, again, is 
exempting construction from a number of our standards. It 
worries me about construction in exactly how you...for instance, 
in the whole removal programs, does OSHA become involved...and 
25 again, it's unfair probably to ask vou. . . in the enforcement of 

the standard setting situation in the removal of asbestos from 
schools, and things like that? 

A. NO. 

e 

A. Not to my knowledge. Maybe you have a 

30} better answer to that. 

On Rights sRaghe- 
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A. I think EPA is the responsible party. 

OSHA could, I suppose, conceivably, under the 
new federal executive order where you had a federal school and 
teachers who were exposed get involved, but that would be the 
only case that I would know of. 

Q. There was two short areas that I would like 
to pursue, and one of them was...Dr. Weill, when he was here, 
indicated...and we have asked other people...but, that in order 
to establish that lung cancer was associated with the asbestos 
exposure, one would also have to have asbestosis. I was 
wondering if you feel from your knowledge of the literature 
that that's necessary. 

A. My feeling, from the knowledge of the literature, 
is that you do not necessarily have to have asbestosis to experience 
lung cancer. I believe that that was an early belief that 
some people, apparently Dr. Weill, still hold. But we, as an 
Institute, do not believe that is true, and have made that 
position known. 

©. n any e he ou menthoned ghuspmorning 
that in. . that you get involved in perhaps presenting testimony 
about workmen's compensation, whereas you don't involved in 
the actual administration of compensation. 

Have you ever suggested guidelines around the 
compensating of asbestos diseases? Guidelines that should be 
followed to determine whether the diseases are attributed to 
the asbestos exposure? 

A. We have never made formal recommendations, 
to my knowledge. 

©. Theslast avca thatebewouldwelike ͤ asiiiyou 
about is the whole issue of smoking. That is, it's a difficult 
area for us, of course, but one of the propositions presented 
to this Commission is that probably one of the best ways to 


reduce the health hazard of asbestos is to choose only nonsmokers, 
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Q. (cont'd.) or to remove smokers from the 
population. While we would agree that there is a multiplicative 
effect, I'm wondering would that answer the question? 

A. Let me make several comments on that, one 
comment being that certainly as a public health person I would 
recommend that people not smoke. Our Institute has recommended 
that people not smoke. However, we feel in our interpretation of 
the Occupational Safety and Health Act that we don't have 
authority to tell people to smoke or not to smoke, that our 
authority lies in making recommendations for providing a safe 
workplace no matter what the personal habits of an individual 
may be. 

I personally believe, and I'm mixing personal 
with other, and I'm sorry for doing that, but I personally 
believe that you would cut down tremendously on the amount of 
lung cancer in this country if people did not smoke cigarettes... 
En eyOurecOuUntcryRascnwel lease Our country..-and would) encourage 
asbestos workers not to smoke. 

I do not agree with the policy of employing 
only nonsmokers. That's my personal opinion. 

I believe that the environment within the 
industry should be clean enough that people would be protected 
from at least the risk of the asbestos exposure, and they 
accept, as a personal habit and through a personal choice, the 
cigarette smoking. They don't necessarily have that same 
choice when they walk in off the street to have a job. 

That reflects combined opinions. I'm sorry to 
put them together. 

Q. We might have reduced illness. We would also 
have reduced revenues for the government here. 

MISS JOLLEY: Thank you very much. 

THE WITNESS: You are welcome. 

DRe* DUPRE: Thank you, Miss Jolley. 


7540-1171 


* 


an ss 


esa, ee 7 . 8 
et a 1 8 


dne t diy a S. aa pre taste 
Set cde? fo | — „dem $e n 
Biot A gear dtised old 5 ah Anta ee send gate. 2 
Seiosiinedes ant disc at snd, “stom Jon ges Ante ASU 
2G nol nen zit at igs) ev een eee 308 @laceq g 
nn a nob ew gad an flat bus sar fenowaqu=7) en: 
We ee Gene OF ee e ee Od ‘siqonq Liar od e 
Siac = EPlbivvig 2G8 esnolcahemmnese: paliden ni weds als 
uber us 26 enden Tebowsda ene inte 10 ans of Seng. 
n “poet 
Dad: Nit 1 Las ,avellug 1 1 
Tee e ee e ene acl es 1 des 18 420 
72 eee ee 209 lee Avot tuo n boy 341? ende 
-<S@JI6t6p ho aota sor bi Ads 11 Nen Bhd! al nen cant 
Spe tioods ble Bu. eee 30. ee lee es unn Tr ne 
„Som of de 1% hen #9960404 
Pelt it eg sit na Sets Jon 06 1 
-hotitqe Iaceggsq yr ann neee non la 
on NAH Henin 683 Sade ed 2 
Dοο -d of auge slygosg n mon deals od bluods Nin 
ten bas .wteseges uctvesdaw oft Io 41 Sd gens! 26 most 
ofa Sans (ne ten s doubted bas Jed Idee 6 as ,iqaone 
Suse This wad Yiteseansd J fob eat nenn sttetsp i> 
‘dol e sve OF ven, ens 930 n A Yer weaw Sele 
oF y71I98 f . enotakgo benidnes st2allow seat 
| 8 mors oy 


dels Dl s¥ .seent ii dogg aved Spin sit 


ier 


i 
a 
I. 
i 
L 5 
I 
a 
i 
il 
i 15 
L 
. 20 
L 
ij 
1 25 
ij 
= x 
i 
J 


AG 87 (6/76) 


- 94 - Lemen, cr-ex 
DR. DUPRE: (cont'd.) Mr. McNamee, do you wish 


to come out of the bullpen now? 
MR. MCNAMEE: Thank you. 


CROSS-EXAMINATION BY MR. MCNAMEE 


Olean yoursistudy,. / really 
a transcript of testimony before a House of Representatives 
Subcommittee, I gather, on labour standards, you were present 
along with...I guess leading the team was a Dr. Robins from 
NLOSHP Willis’ that Cormect? 

Me Hel was the dimectorofoursInstreuterat that 
time. 

Q. This is tab number nine, which appears to 
be a oller . hatscorrecr: 

ae EG lhattis#courec te. 

e Ont tabtnumberseigntivat pager6v, Dibelieve 
it's testimony by Dr. Robins, indicates there are three thousand 
present uses of asbestos. I would AS Uns lise thatetiree 
thousand uses at present, or over the course of history? 

Surely some of these...just before...I just 
want to get an idea. 

A. That's basically a quote that's been quoted 
in a variety of textbooks and books on asbestos, and I would 
make the presumption that it's three thousand uses over a period 
of history that asbestos has been put to, and I would be very 
hard pressed to give you the names of the three thousand. 

Q. Well, is there any tabulation anywhere...not 
that I'm ever going to read it...but is there a tabuiataony 

e fogthe 
manufacturers of the material. 

dat one of these hearings7. at 
tab number eight, there is quite a bit of discussion about 


taking asbestos out of the environment, or at least removing 
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O. (cont'd.) these uses and finding safe 
substitutes. 

In reading this, I would gather that your position 
at NIOSH, and the people who testified, that there 1s very Prtcle, 
that progress is very slow in removing these various uses of 
asbestos and finding safe substitutes, re that, COLrrect? 

A. I think the real concern that we have is that 
there are substitute materials in many cases, the relative 
toxicity of which have not been completely explored. We do know 
in the case of fibrous glass, that is substituted in some cases, 
that manufacturing a larger diameter fiber can probably eliminate 
many of the respiratory problems associated with that particular 
substitute. 

But industry itself had told our Institute on 
various occasions that there are substitute Materials. One 
industry in particular has indicated that in brake Yining they 
are developing a substitute for the Chrysotile which is being 
used in brake linings. We have cautioned in each case, and 
we don't know exactly what that substitute material is because 
it's apparently a protected, a trade secret of the company that 
made that indication to us, that the toxicity of that be thoroughly 
explored before using the substitute. 

But we do recommend, where known substitutes 
exist, that we do substitute for nonasbestos material in the 
environment. We feel that that's an appropriate recommendation 

that not applies to asbestos, but other toxic agents, where we 
know of substitutes. 

. T think you; yourself,~1n tab nine, ae page 
191, used the example of Burlington Industries abandoning the 
use of benzidine dyes. Is that another example? 

A. Page which? 

Owe "rab gine, page 191. lo believe that's your 


testimony. 
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A. That's a true statement. I don't know if 
it's my testimony. 

Q. Maybe that's Dr. Robins again, then. 

A. It may well be Dr. Robins, but that's a true 
statement. 

„ ee. wents vackeand im Sorry, 2 dO nave 
a statement by you somewhere here that I did wish to raise. 

Sorry, did you wish to say something? 

DR. DUPRE: Will you permit me to sneak ina 
question? 

MR. MCNAMEE: Sure, go ahead. 

DR a yDUPRE: Following up something. 

I was intrigued by your observations, Mr. Lemen, 
in your response to counsel here that in the whole question of 
the relative safety of substitute materials that the trade 
secret element, which is importance of course from the standpoint 
of the firm that is developing the substitute, complicates the 
Mattei. 

Now, just in terms of your general experience, 
is this a greater complication in the domain OLeunaustrras 
material than it is in the domain of food and drugs? 

THE WITNESS: I don't know. I really can't 
answer that question. 

It certainly poses some problems to us in the 
industrial setting. Having never worked with food andganugs,. L 
really have no knowledge of how relevant CCC 
setting. 

DR. DUPRE: Maybe Dr. Mustard will enlighten us? 

DRe MUSTARD: Bimanot in.asposition tos,enlighten, 
Mr. Chairman, but of trying to acquire further information along 
this line, if I may. 

In this question of substitute substances, you 
say that there should be careful assessment of the potential of 


the substitutes. What kind of requirements have you proposed 
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= {Sip Lemen, cr-ex 
DR. MUSTARD: (cont'd.) in NIOSH for this purpose, 
and if you have proposed them, what position do they hold within 
tne, requlatony . 2 
5 THE WITNESS: To answer your question with the 
last pare first, they mold nowpos ition, because we vate nNocwa 
regulatory agency. 
DR. MUSTARD: No, but I say within the regulatory 
SLructure: OL ene UNL cedsoctatese Mie BPA Or anything slike, tniac. 
THE WITNESS: The Toxic Substances Control Act 


5 is the closest thing to that, which requires that new substances 
being introduced in commerce be tested for certain degrees of 
toxicity, depending upon the knowledge that is available. 

There is kind of a scale for what should be done and what should 
not be done. 

15 As far as substitute materials in industry, we 


have no real requirements on our regulations for fiber glass 
abe the present time, Gr any Of the other substitute materials. 
We simply are making that as a public health statement rom our 


Institute, that we would encourage those responsible industries that 


are using substitutes, or proposing to use substitutes, to prLon 

20 test those, at least animal test, to determine that there 
toxicity is not as great as that we already have with asbestos, 
because if we wait until those materials have been introduced 
and are broadly used, it's going to be twenty or thirty or forty 
years down the line before epidemiologic evidence would be 


Suitable to tell us whether there is or is not a hazard. 


= DR. MUSTARD: Do you have a criteria document 
£Or, Gals ¢ 
THE WITNESS: We have a criteria document on 
fibrous glass, ves. 
; DR. MUSTARD: But for testing all substitutes? 
| | 30 THE WITNESS: No. 
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MR. WARREN: Dr. Mustard, could I be helpful here? 
I don't want to testify, but maybe I could be he bp ful ojus Gronethe 
law in the United States on this issue. 

Just to follow up, not to say anything really 
inconsistent with what Dr. Lemen is saying, but with respect to 
any new substance, there must be a premanufacture nobLencation 
given under section five of the Toxic Substances Control Act 
which was passed in 1976. That premanufacture notice is essentially 
that) a@notiticaticnethat you intend to market a substance. There 
are minimal disclosure of toxicological An format en; that which 
you have, you have to disclose but there is not a comprehensive 
testing regimen for new substances which go into commerce. 

If that's helpful, I think what it's suggesting 
is that there is not, in the United States, as E think Dr Lemen 
has likewise said, any comprehensive regimen which is comparable 
to a new drug application at FDA. 

There, there is a much more extensive series of 
toxicological testing that has to be done for new chemicals. 
There is a notification requirement, and some minimal testing... 
it's a matter that's in dispute, how much...but nobody is 
contending that it's going to be anywhere near as extensive 
as the new drug application at the FDA, which involves an awful 
lot of pharmaceutical testing. 

DR. MUSTARD: I suppose then, either one of you 
might answer this question...let us suppose Iv imtroduces a 
new substance to seal asbestos, and which is now going to go 
onto a structure of a school system. There is no requirement, 

I take it, in the United States, that this new substance is 
tested in terms of its potential health hazards down theslaned, 

MR. WARREN: That's true. Let me continue another 
thought. The premanufacture notification requirement of section 
five of TOSCA applies to both new substances and new uses for 


existing substances, so that if you have a previously-used 
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MR. WARREN: (cont'd.) substance that you are going 
to use for this hypothetical purpose that you are referring to, 
that substance would fall under the premanufacture notice 
requirements of section five. 

But, as I've said, the requirements to obtain 
clearance under that premanufacture notification system are 
essentially minimal as compared to the much more extensive system 
which we have for drugs. 

I might add, one of the reasons why, this is 
more gloss, but one of the reasons why the system turned out to 
be different was that when the Toxic Substances Control Act 
was under consideration by Congress, there was fear that the 
prolonged periods for testing, which have become quite prolonged 
and quite expensive in the United States, would constitute a 
drag and an inhibition to the development of new chemicals. 

S that Kind Of bradeoLt warcheresultedmin 
the essentially notification scheme which we have in the United 
States. 

DR. MUSTARD: Okay. The second question comes 
Specifically over to the thing that you are referring to:] Uri ft 
introduced a new fiber into the system, say for insulation 
purposes, and it's a new substance, I would file my o 

MR. WARREN: Yeah. 

DR. MUSTARD: we UuncCem DOL ub satCcClOnSs a is 
that right? Would I have to do it in the labour as well as the... 

MR. WARREN: No. TOSCA is under EPA, first of 
S Suet iia ters ater. 

THE WITNESS You would not have to file anything 
with labour: 

DR. MUSTARD: So that in a sense, a new substance 
in the labour side could get into the system and be found out 


twenty years down the road? There is no regulatory process to 
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DRY MUSTARD: (‘Cont dis) Ay ee 

MR. WARREN: Well, there would be notification. 
In other words, the Toxic Substances Control Act applies broadly 
to substances, and that includes minerals and everything you can 
think of, “essentially, which is defined as à toxic substance, 
Sovthat what you-are postulating is a chemical fiber or some 
other kind of fiber which would go into commerce, and that would 
have to go through the notification scheme and presumably, since 
there is a lot of co-ordination among agencies, there would be 
a general awareness of...there would certainly be constructive 
notice of this having taken place, and if it became a significant 
Ptenein “commerce, which tt monte not? but =f 
these people would know about it, as would the other regulatory 
agencies. 

DR. MUSTARD: But there would be no requirement 
that I would have had to screen my fiber in animal experiments 
to show that it did not cause mesothelioma and lung cancer? 

MR. WARREN: Yes. 

DR. MUSTARD: That requirement is not there? 

MR. WARREN: That's not there. 

DR. MUSTARD: Thank you. 

THE WITNESS: There is one other aspect that 
keeps the federal regulatory agencies apprised of what the 
others are doing, and that was under the previous administration, 
ftbetiever rt was / *that-a group called 
the Inter-regulatory Liaison Group was developed, and has 
representatives from each of the major regulatory agencies sitting 
on that group to review regulatory stances between the different 
agencies, and that's primarily the EPA, OSHA, Consumer Products 
Safety Administration, Food and Drug Administration, etc., and 
they all sit on the general council to review the relationship 
of one regulation to another. We sit on it as an exofficio type 


member to add input from a science point of view. 
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THE WITNESS: (cont'd.) So that's one way in 
the United States that we try and keep apprised of what the other 
agencies are doing. 
5 MR. MCNAMEE: Dr. Mustard anticipated many of 
Riva quUeSETONSpp . BU ana 
much more intelligently. 
MR. MCNAMEE: Q. There are a couple of other 


questions ,Ona.thissparticularcepoint.» dinegtact, Igdidefindsyour 


testimony at page 72 of tab eight, and it was about the Hass fiber. 
10 Voussundigatedethateany tacts thes latency period, or 
that glass fiber orsinsulation hadnit been in use dong,enough fo 
determine whether it posed certain risks for certain types of 
disease, is that correct? 

THE WITNESS: A. The major use of glass fiber 
15 in the United Statesmstarted. , ß eThereswas a 
pilot operation in one particular) plants that, used, aysmait 
diameter fiber ne majority. of, tibers,used.were, somewhat 
larger diameter, and the real commercial use of fibrous glass, 


toeoures knowledge «didi ꝓꝓꝶpq ¼ꝶ occurringsuntil the carly 


Saxtdes; mand the populaton size has really been 1nsutticrent to 
20 give us a latencyseperiod, from aj statisticalspoint,of views that 
isesutticients tos show it here Sor erer 
Wemare inethne. process, ing thathone 
pilot operation of about three hundred and fifty employees, to 


follow them through time to see if there is any excess of lung 


Cancer in that pantaculareqroup mbute~thesresultseare notacomplete 
28 today. 
d £, 
might very well be in a position where you might extrapolate 
from observations, just laymen's observations...you might say, well, 
asbestos, we've always known in asbestos that workers from, say 
30 the first year that they were exposed, through the first ten 


years, they were complaining about, you know, they didnt ther to 
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102 Lemen, cr-ex 
QO. (een! e erk in this, 6nvironment? “Whereas... 

of course that might have been twenty years ago...but whatever, 
there were complaints right from the beginning, whereas now you 

5 have people working with glass fibers and there doesn't seem to be 
that basic, underlying complaint, you know, obviously complaints, 
and you are extrapolating from that to say that, look we have 
twenty years of experience and the workers are not complaining 
about, you know, shortness of breath and that, and therefore 
you...I suggest that you may be anticipating that you are going 

* to find fewer mesotheliomas and other diseases. 

A. I don't know which workers you are talking about, 
but we get a lot of complaints from fibrous glass workers as to 
health problems associated with fibrous glass, and the...I would 
not say that we are making any assumption like that. 

15 The. assumption sthat vam making sus uthat at 

you manufacture a fiber glass particle that is greater than 

three or three point five microns in diameter, the likelihood of 
that particle getting, into the respiratory. tract: is much less, 
and you may well eliminate the problem by manufacturing a process 


technique. 


20 But I am not saying that there is no problem or 
that we anticipate a lesser problem with the fibrous glass industry. 
Where we have fibrous glass particles that are similar in size to 
asbestos particles that are in the respirable range, we may 
well have as equal a problem. 

I think that the Stanton animal studies certainly 

2 showed that fibrous glass would induce the same types of cancers 
as did asbestos, so we are not ready to make some type of 
presumption such as that. 

e .L musquotede vou .at, page 
10 potetabininewe sl sbelieve sist wasuDr.. RObinsacoing jon with this 
30 business about the duties of industry, and he states: 


"We are working on the problem, but we strongly 


AG 87 (6/76) 7540-1171 


od of ‘Misa ese 4 ee ee, i 
trie ο ylesoivde wih Bey e eee N 
e dhe! .3e4) yom 68 „ 
ae se ee eee, oft Cac eee eee to est nn. 

eee bes. eee baw ested Te eee eee eee e eee 
ta M. How ed ynigegesisia M e ee Jed? eee 4... e 
(sates f ate d eee eee e as 

a PAC? Gir voy sie Tow dolde . ne 
OF Be neden alt set 21 rtf sf 10 Sol 4 ad 
nen.. ee bes ,eacig eee eee eee een inen 
jana e eee ‘ghia eee ets ow es t son 

<i IS el neee es er 
soit fg a. tens gintdtad eeslp i n 2 eee ee Bee 
tn foadiietid aft ,.esumap ni eamaia eee eg seidd % sheds 
88. (ous #1 tus2y pepsettigets Gi age! yoisser elsitiaq segs 
mee & eee yd maldorty ate ene tes Ilew yer voy BAR 
| sind an? 


YO Meldorty on ci syed? Seay gulyes Jon es F.ao0 
mvavbot eesly @tnrdis dg die meidoiqg zds P lets ew tens 
Se G- Telit e326 34610 aeloldyeg déelp qubadi? o/c4 ev eee 
‘St ov ,epaes sianeiqees oy Hs e718 Yess eaiotdreg eee 
imeidosq @ Int ps an eral tine 

aten len an,, En a ud An 7 N 
r 

a ee men aun OF en ben en ee 


1 
6 


. 
1 
| 
| 


AG 87 (6/76) 


J 
a 
A 
. 

5 
i 
1 
1 
I. 
i 

15 
i 
L 
1 
1 
J 

25 
J 
J 
ws 
J 
a 


=< 1037— Lemen, cr-ex 

O. (cont'd.) "believe that is primarily the 

industry's responsibility to test and to know 

the hazards associated with each and every 
chemical, substance or process they use”. 

Now, doe understand.. . should I understand from 
that that industry should know in advance, or somehow should be 
able to give a reasonable prediction of the disease-causing... 

F Again, this 1s Dr. Robins' testimony, but 


I may add one comment, I think, that what he was trying to say 


here was that when industry uses a substance, they should be 
responsible in knowing that there are or are not health ettects 
that could possibly be associated with the use of that substance. 

For example, if industry is using beta-naphthylamine 
they should be well enough aware of the literature to know that 
beta-naphthylamine causes bladder cancer, and if they don't, if 
they are using another substance that they have no toxicological 
data on, he is implicating the need for industry to finance 
and fund testing to show whether the substance is indeed toxic 
Gr not Ii; before Pt exposes workers to it. That that is a 
responsibility of" the™industry. 

QeemWelie COP / 2 oels, VOU TaeL 
NIOSH really cannot predict, wichOUt+=.Uncl) you Nave this 
experience...what the ultimate health effect would be. Are you 
suggesting that industry somehow have a higher duty? 

A. e at NIOSH are in a position of assessing the 
animal studies and the human studies. We do think that industry 
Should treatwitprous Glass aoa potential Pproplem Unt) eicy 
can show that it is not a problem, and we are simply putting a 
Warn noroul, Notesay ing tiat=1te is carcinogenic Of NOt saying 
Tees snote carcinogenic; but saying . ber treated 
prudently and that they should protect the workers to the same 
degree that they would protect the workers with asbestos, until 
we have the appropriate answers that we have in the area of 


asbestos today. 
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- 104 - Lemen, cr-ex 

A. (cont'd.) That's merely a warning that we 
are recommending to the industry. 

Oo "TO Carry 16 one’ step further, suppose we: have 

5 a use of asbestos that NIOSH thinks is dangerous or somehow should 
be disallowed, and no acceptable safe substitute is presently 
recommended. Are you recommending that we stick with the asbestos 
or stop that use of it and wait until you find an acceptable 
substitute? 

10 Maybe that's too large a question. 

R. Could you?’ rephrase that again? For some 
reason I missed a part of what you were saying. 

Q. Maybe I'll take the asbestos thing a little 
farther, and suppose we come to a position that...well, we have 
heard about the urea formaldehyde insulation... 

15 „ Rig 

Or .. suppose we determine that also another 
insulating material like fiberglass is dangerous, and the 

insulation indistry, e e . 


more important than down south, we say that we just can't come 


up with a substitute that's safe and what are we going to do, 

20 are we going to just leave our homes without insulation? 

A. *Again, 1 dent believe our Institute 

necessarily has an opinion that I could) speak for, but trom a 
personal point of view, we have never been in the position of 
wanting tosdnive industry oue of business. Lf the’ health benefits 

25 have to be weighed against the substitution benefits, and if 
you were going to leave your home without insulation and without 
fireproofing, and there were no other substitutes, then the most 
appropriate action to take is to use the material but to treat 
and use it in a prudent manner so that workers and people who 
live in the houses are not exposed to it any greater than 

30 what you can do. 


There are areas where you have to use materials 


1 1 7 i 1 ) 
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19 Lemen, cr-ex 

e Wey realizes chat. 

We are not advocating that every toxic material be removed from 
the environment. We know that they have to continue to use toxic 
materials. 

We are simply saying when you have no substitute 
and you have to use a toxic material, use the most prudent and 
most efficient means of protecting workers, and the most 
efficient means of protecting people other than workers that may 
be exposed to it. 

QO. “Okay. to, get onto. to, one. other matter, and 
inasmuch as I represent the government in various forms, there 
is a workmen's compensation problem that maybe came up. It's 
in tab eight, and , who 1) understand 1s 
@ Congressman from. .. = 

A. Which page again? 

Ove sihnates~page. 16, tabeea Chew She ahaseeo doOnwat 
x-rays and black lung disease. 

Pee Ve Ste 

O. WJuet .tOpmake , Ut eappeams 
that Mr. Erlenborn was suggesting to you people that, from NIOSH, 
that, there=are a lot uot claims (being sal lowed foro lack lung 
disease that really were not supported by...well, he is suggesting 
down near the bottom, about two paragraphs from the bottom, 

Vin black lung, less ethean el git percent of psople 

who have long-term exposure to coal dust are 

disabled, according to independent medical studies, 
and yet something in excess of sixty percent of 
those filing claims have the claims allowed and 
are given compensation. Would you say that there 
might be some abuse?" 

I don't understand the background of all this 
and I'm just wondering how this particular point came up and if 


you have any comments on it? 
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- 106 - Lemen, cr-ex 
e e 
making any comments about coal miner's pneumoconiosis. The 
question was directed to Dr. Merchant, who is the director of 
5 our respiratory disease laboratory in Morgantown, who deals with 
the coal miners pneumoconiosis, the black lung. I have not 
had any experience with coal miners pneumoconiosis, nor do 
I know anything about the percentage of cases that are true 
versus the ones that are not true. I cannot comment on that. 
Nor did I attempt to in this testimony. 
10 Q. In tab twelve, exhibit twenty-six, which 
is a study done by Michael Alvanja, Christine New and Judy 
Parsells, your page two conclusions states: 
u3 Tung cancer mortality.1s thesmost useful 
outcome variable on which we can base a mortality 
4p risk assessment for chrysotile miners and millers". 
T believe that same conclusion appears in exhibit 
twenty-six somewhere, tab twelve. 
Do I understand from that that, say, you examined 


fifty thousand chrysotile miners, if such a cohortexists, and 


you found, say, five thousand lung cancer cases, that you could 
20 somehow use that to determine the mesothelioma expectancy or 
other rare type cancers? 

DeawNo,  thatis neteat alljjwhat thats sayong- pelt Js 
simply saying that lung cancer is the disease entity upon which 
the assessment of risk was based. It doesn't say that you could 
use lung cancer to predict how much asbestosis or mesothelioma 

5 occurs. It's simply just the one finding in this particular 
group of studies that had sufficient numbers to base some Brisk 
assessment on. 

Q. Okay. Because this led to another question, 
and I'm not...I haven't sat down with somebody who has explained 
tome in full how these various epidemiological studies are done, 


30 
but from the evidence so far, I indicate that trying to follow up 


) i | ) | 1 
| } | } 
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- 107 - Lemen, cr-ex 

OF (cContlds) / or a large percentage 
of the cohort group is quite important in this type of study, is 
Phac correce: 

A Ves. PU Wertfeeleveryastronglyithattthe more 
people you Gan°followy the greater the#accuracy ofethegstudy. 
It's a simple matter of the more numbers you have, the more 
validity you can generally give to the findings. 

O,eMWell, 9) can see this for certain rare diseases: 
Let's take an example that you have five hundred asbestos workers 
in a textile plant, and you follow only two hundred and fifty. 

In the two hundred and fifty that you can't follow there might 
be one or two mesothelioma cases that you might miss. 

However, 1£ you had a’ cohort, a study group of 
a hundred thousand and you could track fifty thousand, and when 
it qets™into that@typesot number’ Gon “teseemthec necessity of 
following Up thesother fifty e 
fifty thousand was well representative of the original hundred 
thousand. 

e , representedra 
random sample of the hundred and fifty thousand, that's’ different 
question. 

„Gar heb, chen, ates, mone likely that 
fifty thousand will be closer, fifty thousand out of a hundred 
thousand, that you can follow will be closer to a random sample 
than say, two hundred out of four hundred? 

, e tthe efimey 
thousand indeed represent a random sample as compared to the 
two hundred and fifty. 

Q. Okay. Well, just to follow that. Supposing 
you followed the hundred thousand, what you are saying is, 
we follow the hundred thousand, if we select twenty-five thousand 
at random out of the hundred thousand, we are probably going to 


get markedly similar results. Is that correct? 
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A. We may, and we may not. 


DMchMnk har mint eee let Sf Fur questions 


F statis precianAlemvan nota “Statistician 
PLimanviveby avrainmingpeouUcebethink™ that the points that you are 
making are some of the basic principals that are behind 
Statistics 

Ow. Then there Is ta ppossibi lity rot Psomebody7that 
I can examine on this? 

Pie VES 

GO. fers si sre Okay Wer Sl Pinot ogursue Te too tmuch 
further because I was kind of interested in it. 

AY. find the @pointsMthat Syou ‘ring Sup -are 


relevant. 


. Okay T Have only one then basic! in answer 


to Mr. Laskin's questions, I think you have recommended this 
Point one fiber per cubic eentimeten aud that ens fiber “is 
longer than five microns and three-to-one ratio, is that 
COrrecry 

A. har “sitconrect: 

nnen hetasked you, and he used the figures, 
and I don't know how many zeros he dropped in there, but he 
went about point zero zero zero one fiber, something like that. 
IT think it was ales ire like, one’—teen thousandth? 

A. I believe that's correct. 

OM Didiiwinderstand dur answer “that if that 
Was if it was (practical. wr n your answer 
assumed that it could be detected by phase contrast microscopy, 
is! that correce? 

A. No. 

Maybe, vou would clari fys ait 

A. I think his question to me, and correct me 
if I'm wrong, you are the one that asked the question...was, if 


the phase contrast microscope could measure down to point zero 


zero zero one, would NIOSH make that recommendation for a standard. 
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Oo Lemen, cr-ex 

A. cont'd.) aid, based upon ehe philosophy 
that we had in making this recommendation, yes we would make that 
recommendation, but we in no way indicated that the phase contrast 
microscope has that capability. 

As aGmattertoL facctyelycan@prettyemuch say 
categorically it does not have that capability. 

MR. LASKIN: You expressed the purpose of my 
question much better than I could. 

MR. SMCNAMEPGMP OSS Arteriicneéard that, Iethéen 
read back to you tab two, and you were dealing with ambient air 
tevelcremrtdon”’t pretend to be an) expert, but 1 Lhoughe thet 
maybe that point zero zero zero one might be even less than the 
ambient air levels, and page 77, maybe you could interpret this, 
it says: "In summary, ambient asbestos levels, as determined 

by electron microscopy techniques, are generally 

less than ten nanograms per cubic meter, with 

occasional peaks as high as a hundred nanograms 

per cubic meter". 

I think that was testified to already, and 
certain studies done in cities. 

DR. DUPRE: Excuse me, counsel. That's page 
r 

MR. MCNAMEE: Page 77, tab two. 

DR. DUPRE: Tab two: 

MR. MCNAMEE: Q. To go on: "Only a few studies 

of ambient levels have been performed using 

phase contrast optical mircoscopy. These studies 

indicate ambient levels to be generally less than 

point zero one fibers greater than five microns 

per c.c., with some peak values as high as point 

zero three fibers greater than five microns." 
Maybe I misunderstood that, but that would appear to me that 


ie you read this thing, , read ‘down to a low level like 
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O. (Cont cd.) e Zero..One;, that might 


be less than the ambient environment, and you would recommend 


Bia? 

That might be a simplification. 

Ay VOkay, that Sea very good point. I thanks that 
in the workplace it's a very controversial issue to say that we 
know a substance is toxic, we know that the ambient environment 
carries a level at a certain level, such as you are talking 
about here, where is that ambient level coming from? It might 
well be coming from escaping emissions from the industrial 
environment. 

TE we know thet it's toxic and we know that its 
toxic down to that level, we could still very theoretically 
go and ask for a work place standard to be lower than what your 
ambient level would be in the general population, which would 
in turn probably reduce the ambient level in the general population. 

MR. MCNAMEE: Fine. Thank you very much. 

DR. DUPRE: Thank you, Mr. McNamee. 

Is this an appropriate moment to take a break? 

MRe. ee it is, Mr Charrman, Gave 
r 

DR. DUPRE: Okay. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Counsel, proceed please. 

MR. WARREN: Dr. Lemen, let me clear the air 
before we begin. Those remarks that you made about doctors from 
the State of Kentucky this morning, I hope didn't intend to 
apply to lawyers as well? 

THE WITNESS: No. I wasn't really talking about 


the doctors, in Kentucky. 
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— 111 - Lemen, cr-ex 
MR. * WARREN: Neo, i noper note 
THE WITNESS: I should have picked my home state 


Of Missouri, because it suffers from the same type of problem. 


MR. WARREN: Another thing maybe we ought to clear 
up. We've all been calling you Dr. Lemen today. 
THE WITNESS I'm mister. 
MR. WARREN: e m= timik, that you are 
WOEKING / / tenaverl te 
10 THE WETNESS: 2 Thales scOrrecte 
MR. WAREN: I queéss in anticipation of your 
Success, re ta continue co" call you, dOCLOr, buc you dom ct: Nave 1t 
NSE 
THE r wine css cOorrect. 
MR. WARREN: When do you anticipate that you will? 
15 THE WITNESS: Well, if I would have had time to 


write my dissertation instead of taking this new job, I may have 
had@1t by now, s Dut. beaver wndeor mot 1teon the back (burners for 
the present time, feeling that the more important thing is to 


continue my research and my career. 
20 CROSS-EXAMINATION BY MR. WARREN 


Q. Now, a number of times this morning you have 


talked, about, and this afternoon;.vourtalked abouteyoursfunction, 
what you can say and what you can't say in your testimony here 
today. It’s fair tosasummarize, I guess, that you are not here 
to express the policy of-NIOSH.os of its newedirector? 

, ee, Lom not. 


25 


Q. I guess the same applies for OSHA? 
Aeeslan certainlyinopebalLking jaboutithe policy of 
OSHA. I can tell you in my remarks what our policy has been 
in uthespast; abutewith eaanewedilrectonscoming on, itesaquice 
30 obvious that that policy can change. 
Q. I guess the same also applies to the MESA... 
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- 112 - Lemen, cr-ex 
e (cont. ee, Pen in ee buc 
the recommendation which we have been talking about here today. 


r lO UpEedict whadu che 


: recommendation which will eventually result from NIOSH is likely 
tO be? 
A. NO, tL .Cannot. 
Q. With respect to the tab twelve, is it... 
MR. LASKIN: It is, Mr. Warren. 
10 Op BLikewise, Bl eGOnstalLnink Vou. .vouldonweuwant 


EOmpredictanowaethat e , . 
e / , director or Scienegitic 
input within, ett e agency? 

F 

r r terta,cocumentlror 
15 asbestos, and during the four ensuing years there was no action 
taken on that recommendation? 

r 

Q. And no action has been taken on the 1980 
recommendation either? 


Ae Rar i 
20 


Q. I guess from what you were saying this 
morning, it's true that NIOSH has made lots of recommendations 
@ver the years and! very frequently....in fact in the majority 1of 
cases. . . no action has been taken on those recommendations? 

hewn deo et Ue. 

25 „ // teria, document. ĩ 


it seems to be premised on the following three elements, and 
correct me if I'm wrong. They are that asbestos is a carcinogen, 
both in animal studies and in epidemiological studies; it's 
also a substance which produces pulmonary fibrosis; it's a 
carcinogen, and secondly, in your judgement, or the agency's 

30 judgement at the time, there was no safe level for exposure to 


a carcinogen in the sense that there was always going to be some 
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So aS. Ce Lemen, cr-ex 
e incremental risk at any level; 
and third, that you therefore would...in the case of asbestos... 


take that standard down to the level which is the lowest detectable 


level? 

As@mtTherfinrstsatwo.statementskares,corrects yd) think 
the third statement talked about the lowest feasible level, and 
that would be the only correction I would make on it. 

Ow Fin 

In the case of asbestos, the lowest feasible 
ends up translating to lowest detectable, in that criteria 
document. Is that a fair statement? 

A. The most feasibly detectable level utilizing 
the phase contrast d 

2. Nes; e de gone through that; and T meant o 
Stipulate based on the phase contrast mi cros cope“. 

BS SRight. 

Q. As we went through just before the break, 
that number could in theory be even lower based on what is 
detectable, were a lower level detectable? 

A Lt Sould well be. 

2. Let's talk about the benzene case for just 
a couple of minutes. Mr. Laskin gave me the opportunity to do 
so. 

Tetakestterork. knowsthisetime;, =thatenrlosH 
published a criteria document for benzene? 

A. (hates correct, 

Ose Thatecriteriasdocumentwwasapublished; f think; 
in 19/6?aabtehasepublishedsprevious ones, buthit published 
PESeLastacneurne 9765 mcorrectr 

A. I believe that's correct. 

©. Inti ase in thatecriteriaydociment, it 
was modelled on basically the same kind of approach which our 


criteria document for asbestos is, namely, the criteria document 
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= *1'4 «— Lemen, cr-ex 

©. Meont dd.) iconcludeditthate ben zene was a 
Carcinogen, in that case a leukemogen, and secondly that there 
was no level, no safe level in the sense that there was always 
additional risk at any level, and third, that exposures ought to 
go down to the lowest feasible level. Is that a fair statement? 

A Ia Statement, to: thet best of my 
knowledge. 

Q. That criteria document, therefore, recommended 
reducing the occupational level from ten parts per million to 
one part per million? 

Aw i believe: that’s true. “1 did not personally 
have an involvement in the development of that document. 

QO. That case, as we all know, was litigated 
and eventually the Supreme Court overturned OSHA's attempt to 
reduce the standard from ten parts per million to one part per 
Mitton +. correcta 

ASQ ThatisAcorrects 

Orewa Youttestiriied’ snisemorningriaboutrthowettiat 
decision has affected the way NIOSH prepares criteria documents, 
and I take it that is because the court concluded that OSHA 
must demonstrate, in order to reduce that level from ten to one, 
that thenesgrsea szgqnmticantenisk not just ner uk 
r / v quantitative risk 
assessments was an appropriate way of addressing that question. 

A. That's my understanding. 

Q. So that the three-pronged premises upon which 
the benzene criteria document was based were significantly altered 
by this Supreme Court decision, and that is what has caused you 
to change your practice from here on out in developing criteria 
documents? 

A. Ltehinksl ues fair do that dhe benzene 
decision certainly had that impact. 


OF wltquess@itwWsstarn de ar talso that iwene fa new 
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— 115 - Lemen, cr-ex 

GO. (cont'd) Criteria document developed today, 
that it would contain quantitative risk assessments, among other 
things, Lor asbestos. 

Neen ates COlmmeC lL. 

Thre» by sche way, does Ot en. ls Not da criteria 
document. This is a committee report. But if we were developing 
a new criteria document, with a recommendation to a standard 
to OSHA, we would include a quantitative risk assessment in 
that recommendation. 

MRPSEASKIN: fCould you *tdentrry -tnat "forthe 
record? 

MRO WARREN: = That? “"Ony © m sorry. —“"lab-etevelr. 

MRS “WARREN: , d "point “out 
that distinction that you have made so that we don't all 
misstate it. 

Am =i Gorrect "that the 19/76 document is a criteria 
document, the 1980 document is essentially a committee report 
which carries forward the criteria document which previously 
Was OUtStanding, Or... 

THE WITNESS: A. It carries forward the previous 
1976 criteria document, with additional recommendations and 
some alteration in the medical surveillance and other activities. 
Bute beets / document 1n itself. 

Q. But were we to have a criteria document 
for asbestos in the way with benzene, it would have a quantitative 
risk assessment? 

n 1s. COCreCce. 

QO. That kind of assessment would attempt to 
look at what degree of disease was produced at what level of 
exposure? 

Dee Theat toecorrece, @ er chink = enere is one 
statement that I would make, and that is if we are making a 


criteria document with a recommended level for a particular 
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at eee Lemen, cr-ex 
Re (cont e as) asbestos, it “would 
have a quantitative risk assessment. If we were putting a criteria 


document out that was dealing with just recommendations for a 
ß . . , "Fe. woULd 
not necessarily have a quantitative risk assessment because you 
would not be recommending a level at which you would address 
risk. 

Oe Siliat'S a good point . at ens 
Point. 

Because you are not here to speak for the 
new director of NIOSH, one possibility is that we will have a 
new criteria document for asbestos, containing a quantitative 
risk assessment which might reach different conclusions. 

That's a tar statement, von ct Lt? 

A; I cannot predict what the new director 
will do. “He =migqnht well do that. 

Oe Another possiprirty, and lL would, Puke™to 
explore tis One , y 1s there -coutd=be 
another criteria document, a new one, which wouldn't recommend 
a tevel at all, mignt not Nave’ a quantitative tisk assessment, 
but which would address some of the things you were talking 
abouCethiS morning, tial 1s, work practices, and=meanis OL 
controlling exposure? 

A That’could-well be“true. “Again; emphasize 
there 1s nothing sin the works im” y exeept Tor ihe 
mining criteria document, on asbestos at the present time, nor 
fs there any / mind, "CO puc Out a New Criteria 
document on asbestos...for the general industry. 

ye eee 

BUC TI Cells trues sere nou, thatathe -crrecerra 


document which you just issued for asbestos in 1976, and the 


following one in 1980, made no attempt to address the significant 


risk question required to be addressed by the Supreme Court, 
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— 117 — Lemen, cr-ex 

On (cont) da), Nor tow Urepare dad GQuantitarive’ risk 
assessment dealing with that issue? 

A. The 1976 document certainly did not do that. 
There was a statement that was made in the 1979 committee report, 
Lol Can fina et = Pages . deca brig wit 
dose-response relationships. But in no way was that adequate 
for a quantitative risk assessment. But it did address the 
idea of a dose response, which we had not addressed in that 
much detail in previous publications. 

O2. "But no attempt was, no ~ formal attempt 
such as you are talking about in the mining criteria document 
was made, nor was any attempt made to say whether or not the 
levels that you were talking about were significant in the 
sense that the benzene Supreme Court decision was? 

A., If you relate it to the bezene Supreme 
Court cdecisi0n, no. 

On Now, lets e witch: you 
alluded to this morning and I just addressed a minute ago, 
and that is dealing with asbestos exposure in terms of not 
a permissible exposure level, but instead in terms of work 
practices or controls within the work place which weren't tied 
to any specific permissible exposure level. That is in keeping 
with the approach which you people are considering in general, 
, , / Morning... is ticdtet dine 

A. We are considering, in general, to make a 
much stronger emphasis in the area of control technology, and 
the areas of work practices and combinations of the two. 
T did notssay..-. don tt believe* l=caid, that we would completely 
go away from a TLV type of approach, particularly when we are 
dealing with asbestos, one substance. We have that ability to 
talk about the TLV, as compared to the general quagmire of 
chemicals that appear in the petrochemical industry where we 


may well not have that same option. So it will be handled on 
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coe hal eh ee Lemen, cr-ex 
A. (cont'd.) a basically one-by-one basis, that 
decision. 
I t LOC Lo mOruIngsthe 
5 possibility of co-operative ventures with industry to attempt to 
ascertain controls or swockmpractices which might beJveftective 
in eliminating unnecessary exposures. Did you intend that remark 


tOuapply, tonbhesasbestoseimaustry aswell as the other indus trices 


you have discussed? 

) TTT 
N co-operative programs between labour, industry and the government 
aresthe most eflective. way, cto approach public health. 7s ihac 
standing over people with a large hammer and beating them on the 


head is not necessarily the best way to approach correcting a 


r , , ls thegpartics 
15 involved into a co-operative discussion, I think that you will 
have much better progress in reaching the goals of public health 
than to simply.come down with regulation after regulation after 
regulation. 

ones et be questions, which Miss Jolley 
brought up earlier this afternoon was the COnSELUCCLONRS eee 


20 and I think we both agree that the construction industry is 


presently covered by the two fiber standard in the United States? 
A ae OS 
Q. Would your remarks about consideration of 
joint industry / government investigations, and so forth, of 
feasible work practices or controls apply to, thar phase of tie 
= construction industry as well? 
Reet COUlC Swell; apply sto. that) piase. 
Q. In other words, an appropriate way of looking 
at the construction industry might be the development of a 
system of work practices which could be used to control exposures 
30 in the construction industry work place, so as not to require 


a permissible exposure limit? 
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= A= Lemen, cr-ex 

A. I think that the industrial hygienists in both 
industry and government, when you are talking about one substance, 
would like to have some level to design their engineering controls 
and their work practices towards. I think that work practices 
alone, which you are just discussing, are not adequate. I think 
that you have to build into the whole system the engineering 
controls, and thatythe-industry, has the responsibiiaty for oroviding 
those type of controls tol govalong with the work soractices, 

I interpreted what you just said to be putting 
the burden purely on work practices, and I would not agree with 
S 

Q. Let me ask the question. . . and I don't want to 
argue the issue ...if one is talking about the construction 
industry use of A/C pipe, asbestos cement pipe, where the exposure 
to that asbestos, if it, occurs Of where Gt “occurs, 1S generally 
in the installation of the pipe or the cutting of the pipe, apare 
from work practices, what kinds of engineering controls have any 
application in any event? 

A. Well, certainly, jagain, I will not, attempt 
to be an expert, but certainly the employer can provide certain 
areas at the work site - portable enclosure systems to enclose 
the area when you are doing the sawing, certain vacuum systems 
tO put onto che ss that pull as much of the dust away from the 
exposure zone of the worker as possible, and those are certainly 
things that are portable measures that can be attached to equipment. 

It's the same as a sanding, a piece of sanding 
equipment where you have a portable vacuum cleaner attached to it. 
That is an engineering control. 

Q. Maybe we are hung up on definitions then, 
because...are you aware that the Asbestos Information Association 
has submitted, over a year ago, to OSHA and to the construction 
industry advisory committee, a recommended alternative standard 


for application in construction industry work places which looks 


7540-1171 


Lese daes Fiese nh aue 
be e ae een ee | eee 
‘aids = Aue ee ee eee e 1 
needs ols mee side any en en e eran doy sux 
PIM IY Ysilictenaady ad? eet eee ed ee Bee else 
aid Arter ade 49 liv was et ov tigate 15 She out 
Sas ge en ot ike eat e See 

i esto? Jon tuch t Brie \ Sob oerg en we. ag odtand ets 
eee | 


oP SUSY gan : ont... soliveup eda tee wi Sad (5 
G3475MJerod Z ubs NIA 2 S 33... s ady 620 
ue en arate en eee eee e e e eno N nn 
Mieten unn 3h ene eee n eite Sens 6 hel 
ne a eds I> yirksddo ν in gt Se eie Laden? Aes te 
ii @Fae eieriond ptiteedipés Bo geass ‘sate dri icy aed 
. Fange yore af ats 
tamale Jon fiiw f Lalape yinledtée Site. 

fins Tao Solve aan Asyolgge ey ylotessas Sud ene As ef 95 
Ssciap cd amsteve sale efdedioq = 43)y Atew off 28 doesn 
Tales ue nese." eee BAe Blob wae goy ans cn aes 
wh? M yews Devh ots 25 Aton an Lueg 9802 un un? nr diy oa 
NIA ens baa sidteatq #2 ih , So aos e ais 
J T SIdAII05 wai 36/0 eyaia) 

ee 8o ee & (entities wae loded etd gh sy | 


32 Of aon et . 


„ n 
n- 


Goisalocnen 
te Mn arty oF Bas” 
ase aviincretio a: 


N 


= — 7 — | 


_ = 


120 Lemen, cr-ex 

Q. (cont'd.) at the alternative of work practices 
broadly defined to include equipment design changes, such as you 
are referring to? 

5 Atesl «am awaremos that: 

Q. Is this the kind of co-operative industry 
proposals which you think are positive and e wharch 
you alluded’ to earlier? 

„ d 


direction to talk about equipment changes, engineering controls. 


K Many of our health problems have been eliminated purely by a 
simple equipment change, and outside the asbestos mnidustry T 
think that the garbage industry, the refuse collectors - excess 
cardiovascular disease has been somewhat affected by just 
changing the exhaust system upwards instead of back towards the 

15 worker. 

So I think that these are constructive and I would 
hope that more of these would be fortheoming From sade 
associations and industries and the labour movement. 

e BGquéssHyouscould summarizetthrsetune of 
discussion to say that this...without asking you to subscribe 

20 to the specific alternative recommendations which we have made, 
Rat diet my purpose: 

The types of alternatives which we have been 
discussing are, in your judgement, one way in which NIOSH and 
then OSHA could go in regulating industry use of PLOCUCtTS ts. ga nausery 

85 use of products such as àasbestos- containing products? 


Auden cCertaaniyethinktthoseharessometolhechsawayse 
I would not say that that is the alternative way, or the 
ultimate way, but it's certainly an approach. 
Evthinktthatesagain, I must emphasize in the 
area of asbestos...if you do away completely with a level, 
30 those engineering controls may not be designed to be as 
effective as they should be, and I think that you have to weigh 
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- 121 - Lemen, cr-ex 
Ay (Cont do)e@eboch= of those areas a> little bit 
together, because if you don't have some, and the industrial 
hygqvenistsiforeindustrytare@continually celling=*me= this... That 
5 if they don't have. . . if they are dealing with one substance and 
they don't know how far down you should get it, it makes it very 
difficult for them to design those engineering controls. 
So I still talk about our lowest feasible level 
when we are dealing with a carcinogen, in designing the controls 


, , thar. 


* 6ʒfñ PP getvinte the AL 
alternative proposal, because I don't want to leave the 
impression that it dees hade a PEL@contained®= within ik 

, . . fulast 
point’. 

15 %% —ů!! —Z—T— 
unclear on this issue. 

When we talk about the way in which we are to 
regulate, and after the benzene decision and after the sort of 
endorsement of the quantitative risk assessment approach as a 
WaVPOfslOoking vat “this eissue ;el-think@you said @that=you=-supported 

5 that kind of approach? fart e endorse*that "philosophy > "Am 
ages 

A. Repeat that again, exactly. 

@. *SMaybe*it -s¥convoluted, “the “wayrlrsard*rts” Vi 
SA ie that and T apologize for that. 

Be In response to a question from Mr. Laskin this 


Morning, Yol-alludedwPtorthnerract that in =the wake=or tne benzene 
decision NIOSH had changed its way of doing criteria documents 
to include quantitative risk assessments, correct? 
hats correct. 
, «can attempt 
30 to comply with the benzene decision and help OSHA comply with 


the benzene decision? 
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- 122 - Lemen, cr-ex 

Aw e 

Q. I think you said that you supported and 
favoured and felt that was a good development, a positive 

5 aeveloOpment in ehisy area: 

A. From my own personal point of view, I feel 
that putting quantitative risk assessment adds a dimension that 
we had not had in the past, and I feel that is a good step in 
the int di reccion. 

That's my personal point of view and does not 


‘he necessarily represent the opinion of the federal government of 
the United States. 

O. At least the old federal government, that's 
Grue. 
Now, we talked a little bit about the Simpson 

15 Report this morning. I know you expressed some differences of 
view with the Simpson Report. 

o 

Q. One of the things which you mentioned was 
that you felt that the Simpson Report Lanett spavasuErLetent 
attention to the IARC criteria document. Is that correct? 

20 A. I don't think it was necessarily the IARC 
criteria document. If it came out that way, it was somewhat 
Incorrect. 

I feel the Simpson Report did not pay sufficient 
attention to the epidemiological evidence and weighing that 

75 evidence with the animal evidence. I think that the epidemiological 


evidence that the Simpson Report used included the same 
epidemiological evidence that we used. 

However, I don't think they made the link with the 
animal experimental data, which I can give you, and I really 
didn't read anything, but I did prepare a little thing to read 
zo that I could give you, if necessary, about the animal evidence 


and how how it links to the epi evidence that led us to the 
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at eee E 
fee r es should 
not be regulated more or less stringent than ee eee 


amosite Or the Sher 
O. That's what D'm getting to. The differences 


5 
which you have with the Simpson Report, at least the ones you 
were discussing this morning, relate to the issue of how one 
regulates crocidolite, js that truce? 

A. How one regulates chrysotile. 

On Or. Welles Tino UGULGe Natu Selous Lhe COCICh 

10 Side of the same coin. sn other words... 

A. I'm not so unhappy with the Simpson Report 
on how they regulate crocidolite. I would like to see them 
bring the chrysotile into the same type of regulatory climate 
Enatecrocidol tet... 

O. But youn point. 1s the distinction between 

5 e e bye borne <a, 

A. That's the major difference I have with the 
Simpson Report. 

Q. Now, the Simpson Report does something that 
your criteria documents haven't done at ail Ustuitet nat ecOucrect. 

20 Ae Tt woes. a lot of things that we: havent donen 
IJ don't know what you are alluding Con 

OQ. Well, 1b does, do 4 Jou of things thar criteria 
documents haven't done at all? 

A. But our criteria documents have done a lot of 
things the Simpson Report hasn't done, and vice versa. 

25 Q. That's...you could have one or the other, and 
I won't say which. 

The Simpson Report, I believe, does do a 
quantitative risk assessment, which I think we have discussed 
previously here. Your report does not, dc0es te 

30 A. Our report does not do one, that is correct. 


And the Simpson Report does do one with the data. 
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- 124 - Lemen, cr-ex 

Q. The British anticipated the benzene decision 
and did a quantitative risk assessment which you people didn't 
doy Front? 

Mee sPrdon cannow ir the» Brirceish anticipated the 
benzene decision. 

Oe™ Well) =Pedonr't want to say Chey anticipated Le, 
but. 

MR. LASKIN: We can get you a special call over 
there. 

MR SWARRENT / just Mcan,. Cie. EruUth 
is ™thatthey did what vow Mave not-done, a quantitative xvisk 
assessment, right? 

7 Tat 2S COLLECE. 

Ow r that VYou.can t speak. fox 
the new “director, / wart to, I know, were you to do a 
quantitative risk assessment for asbestos, one can have no 
assurance that you wouldn"t come out with respect to chrysotile 
exactly the same place as the British came out? 

A. One cannot speculate that we would, but I 
think that we would take into consideration the animal studies, 
which the Supreme Court decision certainly left the door open 
to use animal studies in developing quantitative risk assessments. 
The Simpson Report did not really do that. 

e that our diitterences, would probably be 
evrdent ,, that . came Our. 

Ow ‘het me par ir this way, 2 Chink we Know what 
your personal views are. I think you have already stated what 
your personal views are, but I take it you are not suggesting 
that the scientists who prepared the Simpson Report and the 
quantitative risk assessment which underlays that report reached 
a conclusion which would be considered by all the scientific 
community to be unreasonable? 


„ f what at all. <i simply saying 
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e Lemen, cr-ex 
A. (cont'd) “that from my Pink Sf view,*®from Sur 
Institute's point of view, from our committee's point of view, 
the Simpson Report did not consider the animal data in developing 
= the quantitative risk assessment. 
Had we done a quantitative risk assessment like 


they had, we would have expanded it to include the animal data. 


The Supreme Court decision, it's my understanding, and vyouware 
far more experienced with that decision than I, does leave the 
10 doorway open to use animal data, and best available data, no 
matter whether it's epidemiological or animal data, to make a 
quantitative risk assessment. 

We would weigh very heavily on the animal data. 

QO. Let me ask you this. You know, we've had a 
number of witnesses testifying about this crocidolite issue 
15 and it's a tough issue, and I don't want to suggest that 1 
o 

We've had some witnesses who say that where there 
is extensive epidemiological data, tnose data are almost by 


definition the best evidence, even if there is extensive 


animal data. You disagree with that, I take it? 

a0 nn“) would’ say when there is extensive 
epidemiologic data with exposure measurements that are reliable 
attached to it, that that's very useful data to use and it's 


probably the most appropriate because we are dealing with the 


human animal as compared to the nonhuman animal, and Of course 


25 I agree with your statement. 
But I’m not saying that that is necessarily 
existent for human data in the asbestos industry. 
iin k understand that. © Fine urs, 
In other words, you are saying as an abstract proposition that 
if the human epidemiological data is ideal, then the animal 
30 data are irrelevant or at leastof very distant secondary importance. 


But that may not be the case, in your judgement, for asbestos? 


} U 0 b 
8 : — —e— 


AG 87 (6/76) 7540-1171 


etideleveh 2. Ss Tai wis 


Shit aasee Sein eee e sath me Bal, i: =: 
Pak ee ee 6989 ghaloot oF Bi e ee Mpa Blew the lie walks 
e ee ee eee en e Tie en eee ae 
ede e e eee |i ant) eee ee, eee ee eee 15 
60 PIAS . r bee yeast - Liman ean es asc eAvecob 
‘eset 2 ae Lewes vo ee eee afgd eee ne 
nee ee eee 

as enim afe'no ¢! dvsibg ee dei oe Sipow (av 

„ Baa 20° Oy . word oo! Sth ue 66 
en eee tts ied Gnbys (sees wanes ly So avis 
end sro ot and, @ AOE Hint — Muds 6 2's) Bae 
Ce*) Ap201] A G5 

SEES nne sane whe of enen t eee 


wt OVerio wtp 25gh e6ae9 W260 Ian oeienatan ei, 


euere ind gui oe pe ,eonehive gied wad Hele inss oe 
fe OFnI T ,dadt goin vse tot java) Lanier 

WAs GL cosh He v. dee a A 
eee en ue e dee eee e eee eee 
al ite Ser Gs ages ne yaw s fen n 432 D Oedsassa 
o e ae eee sy eee eee 
cero d bam Lente une A eg 


D n 


1 om, . a an = i774 


7 


„ 


oar ee 


2 8 
i 


*, = = . =, . . . 2 . 1 2 


— 126 — Lemen, cr-ex 
A. I do not think that is the case with asbestos. 
Q. One of the things that has been discussed here 
several times today is the difference betweeen, or the potential 
5 difference between, different industry segments. First of all 
between mining, and then downstream, industry. I take it you, 
from what you have said so far today, recognize that there may 
be some differences there? 
A -Certarmly. 
Q. I take it the same applies among downstream 
NY industries? “That. 18, that asbestos textiles may be different 
than asbestos cement pipe may be different than asbestos 


Perlen materials? 


there as between the general industry and the mining, but yes, 
15 there are some differences. 

The way the product is contained in the pipe and 
the end use Of Ehat product probably presents a much’ less 
hazard than the way a textile product that contains asbestos 


presents a hazard. 


O. Dr. McDonald said something like this, in 

20 response to questions by me, he said that...putting aside 
textiles 5 —TTT 
studies for asbestos cement pipe and friction materials, they 


Nook pretty close to his own. | Bul he felt that there mignt be 


A. ‘Again, lemissedua r cay 


28 f 
that again, please? 


c al rateonce. 
Let me make it a little bit less complicated. 
Dr. McDonald and I had a fairly long discussion about this, and 
Dr. McDonald said he felt that, if I can paraphrase him, and 
zo the record will show if I'm wrong, that there can be differences 
between mining, textiles, asbestos cement pipe, and so on and so 


fortn? 
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Aw pleagreewwithecnac. 

2. Lou agree with that? I think he went further 
tosay that when deciding about how to regulate...let me start off 
with...deciding how to regulate, he felt that one should attempt 
to look at the evidence which pertains to that industry segment. 
Do you agree with that? 

EE ey dehaviatea nell ts). Skderey 

Q. In other words, because we've had a long 
Giscussionsaboubetlt. coday a lotemningsyOusthinkt es Ou ougite coe Look 
10 at evidence on the risk in the mines and the mills? 

A. ,~lathink you,ought.to look at thakt evidence, 
but. i dent thinkathat youycanttesupplement that. evidence with 
other evidence from other particular uses. It would be like an 
„%%% œ᷑ k᷑ f ̃ÜòU headvin athe sandsnot, ton ͤ , 
health effects related to asbestos. But the area of difference 
1s between mMmingng , . think . 
very heavily upon the difference in the fiber type, and is there 
an alteration to the fiber. 

But the health effect, if you have the same type 


of fibers in the difference industries, should be the same. 


20 Q. I thought we were working on the premise that 

they may be different? 

A., I have said that. They may well be 
ditferent...) Gon t.have, thesadata to , completely. 

On ie LellenOtesiresreal lyvsewhat .you, said: 

A. Okay. 

25 . WhatwDresMcDonald,salethink, subscribed to 
pretty clearlys..maybe even very clearly...is that) when you are 
JOOKing sat mines, Vou / / , 7s awhen 
yousare, looking aterextiles,,you ought to. look atsthe textile 
studies, and they.ought. to be, if vou have sufficient dose— 
response data, your basis for regulation. Do you agree with that? 


A. elethink, trom angidealistic. point Ofaview, coat 
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- 128 - Lemen, cr-ex 
A. (cont'd.) what he is saying is somewhat correct, 
but let me qualify that. 

Tf you, show that the fibers inthe mining situation 
5 are the same size, and have the same characteristics as the 
fibers in the general industry situation, you would really not 
be led to believe there would be a difference in the health 
effect in the mining as compared to the general industry. 


I stated this worning that I. thought there 


probably was a difference between those two fiber types, because 
0 on the» milling Of the fiber altering . .roansalso 
saying that there are some other problems that, just looking 

at the mining studies, would tend to lead us to believe we are 
not completely convinced that the cohort was completely set up 

in the right way. There are other differences, but if the fibers 
5 are the same. . . and that's what you have to determine . . if the 
fibers are the same, I don't see that you would expect to see a 
difference in the dose-response end effect of the disease outcome 
in either population. 


Q. Your caveat is, if the fibers are the same? 


Al, ‚ ‚ ‚ oavery Important Caveat. 
20 Q. I understand that's an important caveat. 
But where there 1s, Jas vou, 1 think, beve stated, sa luserong 
suggestion that the fibers are different and indeed no proof 


that they are the same, would you then subscribe to Dr. McDonald's 


Proposition, namely (that syou ought ~to look at the epidemiological 
evidence for the industry segment that you are talking about? 

25 AG If the fibers aresditierent. Is that whet 

you are saying? 

Ow eINO, eee , Some 
world in which we don't all know the answers to all questions, and 
I'm saying this is the world where there is strong suggestion 
30 that there are differences, and certainly no evidence to prove 
that they are the same. In that situation, does one regulate 
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= $29. — Lemen, cCr-ex 
O. (cont'd.) based on the epidemiological 
evidence which pertains to the industry segment in question? 
A. I think that one regulates or makes 
5 recommendations, in our case, for regulation, based upon the 
total ballpark of information. But you certainly don't want to 
eliminate the other area, because it gets back down to the 
semantics of the whole argument that we are talking about - the 
difference in the fiber. But I wouldn't make a regulation and 
quote only those studies that were done in mining in a standard 
W proposal, that T weufd aks, k would sar char in ne general 
industry we know that asbestos causes these type of problems, 
but we have evidence to believe that the fibers are different. 
Tethink Yehatethat . *to~Se 
known. 
15 ONS Limenot=trying to nArdevtheinzormaticon7 dons 
misunderstand my point. Let's assume that you put it all out on 
the table. 
Biiteultimately ;wat d day; people have 
to make decisions about where they are going to go, and I think 
that's what Dr. McDonald was referring to, not that we would, 


20 you know, erase the information and forget about it, but at 


the end of the day in trying to sift through all the information 
you have to look at what is key and what is secondary.» If 
situation, what one looks for are studies which haves.Vwhich are 
good epidemiological studies with dose-response relationships 

25 established, and which pertain to the industry segment in question. 

Do you agree with that? 

AW’ Tedcn*tenecessarrly agreesthat allythke 
epidemiologic studies in the mining situation are adequate 
epidemiologic studies. I think they lack one, from not 
characterizing the fiber the way they ehould, and 1. still go back 

30 to that as being a key factor in making that decision. 
Q. So you don't. . . you feel that Dr. McDonald's 


18 87 (6/76) 7540-1171 


yale 
5a? sdqu eat tao r 


s Nen e er poy as ? ars te, a 
adv oF sob trad atop 4) opupoed e 
i = een eine 655 aw ee Soe Ae Site Io 
ite woldaivupes @ Saki; + ‘abinow I 3 Sei is itd b 
rss ee N ni vnn . e view 308 ‘seeds ylira 
Leteiep ont 5) 943 Yep Bivow 1 m Eee 1 danas Le Sn 
ldi Jo S % on std e ae tent won av E, 
‘#Menetsif wit exedls oAp sand evaliad oF wiv ovat sw auc 
a¢ 02 bese [14 doisempOlai fade 704) anaes £ 
ed 
en holzamolil sit ubtd a9 onivey son wR. ob 
a Sr SIG SL Jug Gy ene eebaen e135 en Yo basdershavita 
Sida? az 
n Std ter eds Jo. bas ads ca esse gue 
AA T bus e oF Sele ave yl? de suede Sacteipeb an oe 
View’ eo See Son 09 ehizisiss anw eee e tau et sens 
78 262 32 Soods 390702 brs el Mü i eee een b 
Aisi a Lia bend 51e ox eva “ME Yeh atte Ao berg att 
‘ond ox grey ef sedv Bos yed 2] ae 3% 001 Gt ovad not 
ae (52. ..evad dad ealiuee 936 od ae and aa „a,, 
ay saa fed See e 3 lw 
en at Inemse yIsubat wits 05 abe aeg 
cane dtiw soaps 
. 55 1 4 


Ea 2 : 
a 6 1 ne 


10 


15 


20 


25 


87 (6/76) 


n Lemen, cr-ex 

Ow (contud.)) study) Vs snadequace, chen? 

hee tethinke thateDro. McDonald =ssstudy .Oratne 
chrysotile asbestos mining is inadequate to set a standard on, yes. 

Q. Do you agree with Dr. McDonald's proposition 
that.) -adain, I'm paraphrasing him and tf Lim wrong, Che record 
will show that I'm wrong..Dr. McDonald put a lot of emphasis 
on the need to attempt to characterize and quantify the best you 
can what the exposure was, and to attempt to establish a dose- 
response relationship. De) you, agree witn that? 

A. I agree that that should be done. 

QO. DO you think Dr. McDonald%s study does Chat? 

A. No. 

GO. Do you think. that «Du. Mcbonald went over a 
number of studies that he felt did do that, and I take it...you 
have mentioned one today...that I think you think does that, and 
that would be Dr. Dement 6s study, Si1ches 

A.) i think that hise study or that particulars plane 
does do a very good characterization of the type of... 

Oy) Are tiere vany Others? 

A. I think we have much more information on the 
fiber size and diameter in most of the epidemiologic studies of 
the general textile industry as compared to the mining industry. 

I think that the key question that we are bantering 
back and forth is that there is some question as to the 
difference in the fiber from the time it leaves the mine to the 
time it gets into general commerce. And I don't think that a 
lot of people who have made the studies did make those 
determinations and connected them with the epidemiologic studies. 

Q. So I take it that leaves you very unimpressed 
with the epidemiology on asbestos, and the witnesses that we 
have had testifying here so far? 

A. That I am unimpressed? 


QO. Mmm-hmm. 
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1 Lemen, cr-ex 

A. I am not at all unimpressed. I would think 
that to explain the difference between mining and general 
industry that there is more information that needs to be collected. 

e ththac avstatementwthat one 
can almost always make and scientists very frequently make just 
such a statement, namely that there is more information that we 
can learn about a subject? 

APP SOLScounse: 

Q. We are beating a dead horse, I'm afraid. 

hetemesgostoryourngeldimingngsstudy, gout L wanted 
Dr. Uffen to be here when I covered one point. IFF 

DR? DUE If ou tant that, Feu seeing kr 
e / y following questions ese. 

MR. WARREN: Sure, go right ahead. 

DR. DUPRE: ...on the matter you raised, counsel? 

Mr. Lemen, I have been following quite closely 
your point that you have made now, both to Mr. Laskin this 
morning and to Mr. Warren now, that in your opinion...and this 
is professionalwooinzon ,@letakeait.-saegderficiencyein the Simpson 
Report, perhaps in Dr. McDonald's own approach, and some of 
his other colleagues in the field...a deficiency, in your 
professional opinion, is that all these committees or individuals 
have perhaps failed to weigh roughly equally or with due regard 
to) their® relative importance ther mimal studies and the 
epidemiological® skudäkes, is that correct? 

THE WITNESS: That's a general feeling that I 
have, yes. 

DRS Dub Nee; in wing tol this conclusion 
or this feeling, I would imagine that you have thought through 
any of a number of the hypotheses that may or may not be lying 
around on the subject. 

Could I ask if you have ever come across the 


following hypothesis, which is that especially if you want to 
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DRe DUPRE -etcOn td a) talk about asbestos type, 
crocidolite versus chrysotile, and so on, as I understand the 
Nypothesis Iom y y / che tollowing 
erfect: Slt is; thaw granted stnotethe animal stuaice show 
Similarly adverse effects whether it's chrysotile or crocidolite 
that has been injected, granted: theses studies should be 
discounted when applied in the human realm, not because there is 
a difference between animals and humans, necessarily, at all, 
but because what you are looking at when you look at the 
human studies are effects from inhaling asbestos fibers 
in a working environment, and this hypothesis, as I understand it, 
would go on to say: a difference between crocidolite fibers 
and chrysOti le” fibers 1s that crocraglice tibers, Lor reasons 
Chavet dor te recall, tena tO settic. . . bers. tena Lo 
settle more quickly, whereas crocidolite fibers float around 
in the air rather more and therefore would tend to be inhaled in 
proportionately greater quantities than would be the case for 
a Similar number of chrysotile fibers. 

Have you ever heard this hypothesis? 

THE WITNESS: “Taking..-L think you made. two 
points...one was that the animal studies could not necessarily 
be equated to the human studies because they were primarily 
InjgeCcrrOn Studies. =inc stucdtes=tenat Il rerer coro ChevsoLtple, 
while there were injections interpleurally, also were inhalation 
studies, and these were done by the Medical Research Council 
in Great Britain, whicn indicated that there was an excess 
of primary lung neoplasms in the animals that were exposed by 
inhalation. I refer to the Wagner studies, there were three 
of them...for which I give you a reference later, if you want... 
that Chrysotile; tm his conclusion, was aS potent as crocidolite 
and other amphiboles in inducing mesotheliomas after interpleural 
injections, but also equally potent for inducing pulmonary 


neoplasms after inhalation exposures. And that was the conclusion 
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THE WETNESS: (Cont di) .of@his@fsinding: 

So I contend that the animal studies are not all 
injection studies and would correct you on that point. 

As to the second point, do the crocidolite fibers 
float. around in theeatremeresthan@theechrysot:.em@fibers,@. Shave 
Read f that, and we have Fand in our studies ,-atelleastethe ones 
that I am aware of, that that has not necessarily been the case, 
but I must qualify that by saying it has been very difficult 
to find exposures where we have had just crocidolite as compared 
to chrysotile, 

So that may be a misleading finding on our part, 
%%% V adrscount thatetheory , but agains 1 “think that 
the evidence that we have to day, through the inhalation studies, 
would be sufficient to at least draw that red flag as being a 
real problem. 

DR. DDP: Thank youSveryemuch. 

MR. DASKIN: Fender I dene messen to interrupt, 
Mr. Warren, DUG wonder... 

DR. DUPRE: Once any pitcher gives up the 
ball he has a terriblestime getting@itlpacks 

r tit®s aedangerous* thing. 

MR., LASKIN: 822 apologize 

But before I forget, in response to a question 
from Mr. Warren, you at one stage indicated you might refer to 
a document you had which tied together this link, I take it, 
between animal experiments and human... 

r . / ror the 
record, is d document Sha erer T ean als give deu the 
second version of the document. There are two documents, one 
that I wrote and submitted to the Surgeon General of the United 
States, in response’ to àn inquiry from Governor Babbit of 


Arizona, on chrysotile in his state, where a housing development 


had been built on a chrysotile deposit area, and the Surgeon General 
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THE WITNESS: (cont'd...) made some revision of that 


report and then sent à letter containing my summary to the 


— 


Governor of Arizona, and I would be happy to give you both 


versions. 
; I think that the Surgeon General's version is a 
little bit more condensed from the version that I prepared to 
%%% ᷑ /ͤ—l rl»ll. ꝙ p , P. 
version, the unof&ficialeversionuisswhat) ds Summe but 11 
5 be happy to make both available. 


MR. LASKIN: That would be excellent. 
THE WITNESS: I only have my version with me. 
pil ger the other aud mail it te your 
MR. LASKIN: Can we give it a number as... 
77. ß at to us? 


15 If you wish it to get here, maybe you can mail it to Mr. Warren's 


office and he can bring it up to us sometime. 
MR. WARREN: Yes, I will be glad to. 


MR. LASKIN: Will you permit me one further question? 


MR. WARREN: Sure. I've lost my whole train anyway. 
MR. LASKIN: Well, you reminded me of a question 
20 that I meant to ask this morning, which related to the Simpson 
Report and this whole discussion of fiber type. 

ASI understands ie, ehe iner! dic ain, 
C ͤ /c correct3imel at 
I'm wrong.. but the principal study that the Simpson Report 
25 looked at on the question of fiber type was the Enterline/Henderson 
study, because it was the one study that was able to look at, 
in one operation, the effects of crocidolite alone, the effects 
of chrysotile alone, the effects of amosite alone. Again, correct 
me if I'm wrong, as I understood it, one of the reasons...or in 
fact the main reason that the Simpson Report came to the conclusion 
30 of the recommendation it did was because there were differing 


risks shown in that one cohort study depending upon the different 
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MR. LASKIN: (cont'd.) fiber type exposures. 
Have I misstated that? 
J THE WITNESS: That 1s,true, to, the best of my 
5| knowledge, in the Enterline/Henderson report. The one Cho woe tia & 
| I can't substantiate is that that was the only report they based 
| it on. I would have to go back and refer to the Study. ltenas 
| been some months since I last read the Simpson Report. 
| MR. LASRIN: I guess my only question is, does 
i NIOSH, or do you in your own professional judgement, have any 
10 


view or comment on the reliability of that cohort study? 
THE WITNESS: I think that it is one methodological 
| approach. r don"t ‘think is sufficient in its own light for 
the risk assessment that was needed. 
‘| I hope that's not too evasive an answer. 
MR. LASKIN: Fair enough. 
I'm sorry, Mr. Warren. 
MRO WARREN: That. sa bine, that’s (fine. 
MR. WARREN: . Let me see if I can sum up this 


15 


area. 
V to say that the underlying premise of 
20 the Supreme Court rejection of the benzene standard from OSHA, 
as recommended by NIOSH, was that we live in a society where 
there are risks which are acceptable, and risks which are 
unacceptable, and that the agency must do whatever possible in 
order to demonstrate at the outset that there is a significant 
risk presented at the present occupational exposure level, and 
3 that “any reduction will /constitute a significant reduction in 
thateacisk. 
Is that a fair statement? 
LORS WETNESS oA. = t othink) Lt sla, fair statement 
to say the first part, that we live in a society that apparently 
30 accepts certain risks as being acceptable, other risks as being 


unacceptable. 
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THE WITNESS: (cont'd.) I would not go further 
than that with your statement, from an agency point of view and 
Our point of view, or my own personal point of view. I ama paid 
and trained public health person, and I base mine on the public 
health risk associated, and I base that on the premise of the 
World Health Organization's definition of health, that it should 
not have any material impairment to any individual, no matter 
who they are. So I can't accept everything you said. I have to 
qualify it in saying that my recommendations as a public health 
official will be based upon what I think will protect the total 
population, no matter who they are or what their susceptibilities 
may be. 

O-, siInwOther words, 1S te tair to say then that 
you believe that an agency should be allowed to regulate or to 
reduce the level all the way down to zero? 

Dae lean Casa etiate. 

O. Well, 1 took that to bewthe premise, and the 
reason I said that was because you were saying that any additional 
impairment to any person, anywhere, constituted, in your 
judgement, a sufficient basis for taking action? 

A., What f said was that as a public health 


agency charged with recommending public health policy or public 


health recommendations for standards, we would base it on the 


COtat=health fOr thestotals population. bedidm t-say thatea 
regulatory agency wasn't charged to take into consideration 
economic considerations, and I think the Supreme Court just made 
a decision on that, but to take into consideration other factors. 
O- ineluding che r of the risk? 
„ iatrers  COLLeCt. 
Os" Thateis the quantitative risk... 
f y € deny that as 
being the role of a regulatoryagency. I'm simply saying that's 
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Q. I take it that the quantitative risk assessments 
which you are now doing in connection with criteria documents are 
to assist OSHA in doing precisely that? 

A. It will give OSHA and MSHA some basis on which 
to make their recommendations. They can look at the certain 
levels and say at this level we have this risk, and weigh in all 
of the factors that they, as a regulatory agency, have to weigh 
ae 

On gAS We nave discussed o co 
belabour the point, but the Simpson Report did do a quantitative 
risk assessment, and I take it from the discussion we have had 
that the Simpson Report is different than your views on the 
subject because they rely on the human epidemiological evidence 
to make a distinction between the two fiber types, and then to 
do a quantitative risk assessment based on that evidence. Right? 

A. I would say that I do not disagree completely 
with all the Simpson Report. I think there are very valid parts 
e e put together, sandal thinksit ls a 
well-written document. I disagree with the conclusions of that 
document separating different levels for different fiber types 
based upon the evidence that they presented, which I feel was 
inadequate. 

Q. So you would argue they should have treated 
the two similarly? 

A. The two? 

O. thejvtwo. .chrvsoctilesandscrocidolite; lets say, 
or amosite as well, if you want to make it complete. 

A. In my professional judgement, yes. 

QO. Now, ,.SOsea possibility is that treating the 
two similarly, one could conduct a quantitative risk assessment 
which would lead to the conclusion that a one fiber standard or a 
two fiber standard constitutes the level where risks are 


acceptable or risks are no longer going to be significant? 
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% Vp» ð y ̃— P LLgut: “Lf you 


A. There is always that possibility. 
5 Q. You people have yet to do one on asbestos? 
Awe Loa eeCOLrLecet, 
% d tne. gold. mining 
study and I was waiting for you, because I want to clear up 
one subject that I'm not sure is absolutely clear. 
We were talking about death certificates this 
0 morning, and we were talking about nosologists. Is it true that 
in conducting your epidemiological study, and indeed I guess you 
could go forward and say it's a standard practice in epidemiological 
studies that it is the nosologist that reads the death certificate? 
A. ih our studies, 16.6" traditionally been an 
15 all of the studies that I've been involved in, the person that 
f / / 1 did, not / 
reading the certificates. The coding of the certificates, that 
decision is made by the nosologist. If I disagree with that 


coding, the nosologist's decision is the decision that I accept. 


But that's not true with other studies. 

20 OQ.” LT understand. But in your judgement, the 
way in which epidemiological studies ought to be conducted is 
the nosologist is going to have the final judgement when reading 
the death certificates? 

ope e Our Opinion. 

a ©’. “Okay. “Now, the data which the nosologist 
looks at is the death certificate and the death certificate 
alone, is that correct? 

A. In our studies that's correct. We do not 
submit the pathology report or any other record to them. 
O. Silat, in Your Judgement, 1S the way Le 
30 ought to be done? The nosologist ought to look at the death 


certificate, and the death certificate alone? 
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A. When you are making a comparison with another 
population, such as we did, that is true. i think the project 
Oficer or the epidemiologist has the responsibility to review 
pathology records, etc. and make those comments in the text of 
Che article. But in no way should that alter the statistical 
difference between whatever comes up in the life table. 

. f LOOKING ac eLEnewCOnOLle 
population, the nosologist ought to look at the death certificate, 
the nosologist ought to make the decision interpreting that 
death certificate as to the cause of death, and that decision, 
in your judgement, ought to be the final word for purposes of 
comparison? 

A Or purposes OL Comparison, bute) tedoesmnot 
Sey that sVyou can't state Insyvour text that the pathology resore 
said something different. But for purposes of comparison you 
can't alter that. You have to have the nosologist make the 
Painad decision. 

Ov The reason for that; vas, 1 understands. 
is because the general population mortality figures are also 
based on a similar system where the nosologist reads death 
Contr rcates LG that erues’ 

A. That is true, but it may be more than one 
nosologist. The National Center for Health Statistics has a 
score of nosologists, compared to our small institute that has 
one. 

JJ p 2S, when coIng aactudy . you 
want to have death certificates read by nosologists compared with 
death certificates read by nosologists, so that you are going to 
have comparability for purposes of comparison? 

A. That is true. 

O. . That's not to say that either series of data 
is correct in an absolute sense? That is, there may be misdiagnoses 
in both? 


7540-1171 


: 0 
8 wen 4 f 3 ö n a 
vostend sis Keddy K 8 en sive snk 
wolves of Wrede ois amd ae woe 9 3 
1% es aid n nn e Am e eee ot 
ene ee eee Jedd bloods, gew.en t aot ent of! 
ce slit en a? qu aaess AnewIOd soneseD PS 

tore ad? t8 paldoe! nt eee 62 cael e 
S765) 7it=ay yesh 893 36 anol of aue teigolcecn edd ss iges 
gods pa er eee elt e Se. ene Ielpoleaoa ans 
s sh l tes eb To Sass of3 ow QS séeoizit 76> desek 
36 868000 19% Siow un ans ed of re TReMepboet Wer din 
(oor Lieiths 


= 


1008. $e0h »s Jud ,co@lsaques 36 esentivg-so? . <A 
IMSS YRC VLIH] BI, eee eee Dey BA S9nJa ones. poy cat? yas 
boy NOecs¢paos 26 Sevogaug 201. duh .. dneisiiib. yaidsamoe. bisa 
O43 evem iatpoloreon eff evad GS, oven oY Jedd ve2le 6' neo 
ollie janis 

Ian £ #2 tts gol AGsaet SAT. 4f) 
Sele ers eosvpl? ytiledion adisalinece Jstecep e eaposed. a; 
ateeh ebte? te.poloaon af? siedy mevaye iafimis a no 4 
ba fount 3647 1 «eatec 4220 

and mid? sun d Yor 31. tod „ n OL Jatt. A 
„ iad 19. jedtec® een 16} enen ane en eff ,2atoc¢loear 
ohn teas eudeiteri Lieme ave eee eee 50. enn 
e 

Wüns a nich aged sat zuleg add 3 9 
4 9 S Snleatesen vd bees eite ee Su,, n 24nw 
on bnoο⁰ 025 Hoy Jad? OF eee 3 0 4b 


* 1 


n 


f 


| 
| 


’ 5 
1 10 
" 15 
| 20 
U 

25 


G 87 (6/76) 


- 140 - Lemen, cr-ex 

A PGertainiy. But hopefully the degree of 
error in the misdiagnoses of both will be somewhat controlled 
by having nosologists make that decision. 

O- SNOw; i bethestext x ana this 1S why 
I just want to separate these two concepts out as best I can, 
not to make value judgements about any of them, you say that 
vou see, NOChINGg~e wrong With, Orit. . ror, Or wuiserul 
for the epidemiologist to consider all of the data which is 
available to him and to report in the text anything he knows 
about ‘Callise of death ⁰⁰ than that which, appears on the 
death certificate as read by the nosologist, correct? 

Ae Thats correct, i with s..enG lel me sgl venyou 
an example. . if you are looking at a cohort of asbestos workers 
and you have some catastrophic accident occur, such as a bus 
accident in going up to the particular area, and you look at 
the pathology , . hei siric 
automoba le . , in reality seven Of) those 
persons Had lung cancer, . icant finding to note 
im othe: text, Jour youlcan, t use that. -. they would be. codedlzout 
as having died in an accident, and that's how they would be 
compared with the other population. 

But eto elt. ses lgnitacante dO NOce -Erat. Chat 
was a pre-existing condition. 

Of r to, note, but you snouldn, < use 
it for purposes of comparison because you can't do the same thing 
with your general population comparison data? 

A. But at no time have I said we would use it 
for purposes of comparison. 

On eal MenOcetryinG. CC, VOU RnOW, EChlOW «any 
SLOnestOr Anyi tinG , tO. Cart vel ne 
concept. You wouldn't use it for purposes of comparison, you 
would note it so that the reader would understand that there was 


a bus accident and there were seven people killed and maybe if 
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On UCn eas) they would have died naturally, rather 
than in an accident, you would have had a higher number? Is 
thats. soul VOU , , sisc@ Lt tor 
comparison purposes, right? 

r 

Q. And the reason why you wouldn't is because 
you cannot do the same thing for the general population mortality 
data which you are using for comparison purposes? 

Rela ees, eee 

O.. Now, the cold mining study that owe, were 
discussing, this morning. (1 believe thatls. 

„ ee a Deer Cer 

MRE WARREN?= © (O-me , ea tOlG SUS mena tala 
study as quite controversial. Fair statement? 

THE WITNESS: A. True. 

QO. Dears true, is / . looked 
at the same mine in the same...the same Homestead Mine in South 
Dakota, after your study and concluded that there was no 
excess incidence of respiratory malignancy and asbestosis? 

A. That is true. Home State Mine, however, 
the cohorts differed in selection criteria. 

Q. Cohorts overlapped though? 

A. They did overlap. His was a larger cohort 
Han Zürs 

Oe ee ght Drei MoDone laces eudy ao Lal 
sixteen in his exhibit number, which is number...it's exhibit 
eighteen,., b-m sorry., r 

I take it you have read Dr. McDonald's study? 

Awe Nes. 

On Would itebewtair to say that since Dr. «McDonald ys 
study was conducted subsequent to yours, that one of its purposes 
was to ascertain whether, with this larger cohort, he would find 


the same excesses which you had previously reported, you and 
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1 Lemen, cr-ex 
er “youmscolleagues 2? 
A. That would be my presumption as to why he 
i 


MR. WARREN: I wonder. . . ve probably don't have 


5 
Copies s,O£ e e though, sto,reter,to 
page 276. P 

PR. UBFPENcwaMCcDonalde 
MR. WARREN: McDonald. 
DRe URBEN: lr upskazrs. 

10 MR. WARREN: This is the McDonald study entitled, 
Mortality after Long Exposure to Cummingtonite-Grunerite. It's 
inthe American Review of Respiratory Disease, 1978. 

MR. LASKIN: I think it's. fifteen. 
MR. WARREN: I thought I said fifteen, but maybe 
1 said sixteen. jelThissonessays r tie Clabes 

5 what confused me. 

MREeeGASKIN: gWhyadonst, nat. least qivelit. to; ce 
witness? 

MR. WARREN: All right. 

DR. DUPRE: We're at tab fifteen, the McDonald study. 

20 MR. WARREN: Q. I wonder, Dr. Dement, (sic) 
whether you could turn to page 276. 

Ohieexcuse Meee Incalledsyou,)Dr. sDement..) Ihe 


reason) did somos, . d want, cOseea lr. 
you Dr. Lemen, and not...anyway. 
THE WITNESS: A. He could probably give you 


25 much better answers about this study, so if you want to wait 


and thal ketosham about 1t, “that’s quite relevant. 

QO. ende it en could, take. augquick, look, over 
that pager 

Ae. JARyepanticular) parti of thes page? 

Osean Wel lo awoulds its be. fair, toxsay? thatthe 
entire page, really, virtually anyway, is addressed to attempting 


to explore whether Dr. McDonald could have overlooked anything 


i i 
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143 * Lemen, cr-ex 
Q. (cont'd.) which would make your observation 
correct, and simply overlooked in his data? 
A. I think maybe the relevant paragraph to look 


5 at concerning Dr. McDonald's study is the top paragraph on the 


righthand side of the page where he talks about starting with: 
"Thus men who survived twenty-one years ina 


mining company will not include those killed or 


disabled during the qualified period, or men who 
LOL epniysical Or psychological reasons found 
uo the work unattractive. 
On the other hand, occupational cancers, especially 
those associated with asbestos seldom kill within 
twenty-one years of first exposure. Thus, a 
cohort such as the one we studied should be at 
155 least as likely to demonstrate excess mortality 
due to malignant disease as the Gellman and 
Associates, which included a man with as little 
as five years employment. 
Conclusions from the latter study are weakened 
by the author's observation that the odds ratio 
20 for deaths from respiratory malignancies was 
greater within the twenty years of first employment, 
five point four four, and then after at three point 
two". 
Q. Let me stop you for a minute and ask you a 


couple of questions about that. 


Ze A. Okay. I was developing my argument, but I'll 


let you develop yours. 


QO. I want to make sure that we understand Dr. 
McDonald's statements first. 
Drs McDonald, I think, is Saying that because of 
30 the size of his cohort and also because he doesn't have people in 


that five to twenty-one year period, that he is more likely, if 
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— 144 — Lemen, cr-ex 

Q. (cont'd.) anything, to uncover an excess than 
YOu are. r ion, 

A. That's the proposition Dr. McDonald makes. 

Q. And you disagree with that? 

A eladisagree with Lt from the point of view that 
he had essentially looked at a survivor population. You had to 
live and work at least twenty-one years, or twenty years in 
the plant, in the mine, to even be included in the population. 

It's not taking into account latency considerations. 

10 I think that in our consideration we were taking 
people that had the shorter exposure periods, and looking at those. 
I think that the survivor populations have been shown to be 
somewhat biased in their detection of disease. 

Q. Wait a second here. I'm having trouble with 
this, because I thought it was a fairly common approach to 
8 attempt to consider in an epidemiological study those workers 


exposed only, in only X years, usually ten, fifteen, twenty years, 


after first exposure...twenty-five sometimes. True? 
As. Exposed. i.syou are talking about "latency, Pf think. 
ee OSE 

20 De Y OUD ECeESCONEUSI NOs the. , is not, latency. 
This says they had to work at least twenty-one years. That's 
different... / than latency. 

Os Welle Dr. McDonald is: saying r 
reason it is even more likely, he feels, that he would uncover 
something. 

25 A. I disagree with that. They had to live at 
least twenty-one years. That's different than a latency of 
Ewenty-=One vears.. 

t Sa | SOs Cries tia L 
those people who had not...in many epidemiological studies...who 
died more than X years, twenty years, let's say, after first 

2 exposure, would be excluded in order to take a latency period 


into account? 
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= L453 — Lemen, cr-ex 
A. Say that again? I just, for some reason, lost 
/ Ol wiateyOUslustasald, 
QO. Well, taking a latency period into account 
frequently results in withdrawing from consideration persons who 


die shortly after first exposure? 


A. Taking latency into account frequently excludes... 


en 

A. ...people that die shortly after first exposure? 

rn 

Awe Certainiveait COntLo.s: fon Chak, 

QO. Right. Which is another way of saying what 
New is, saying. 

Ave, Ne 

Q. Let me ask it another way, because he supports 
his observations here by saying that a particularly difficult 
thing to understand about your study is that you have a higher 
relative risk for people exposed for less than twenty years, 
or twenty years after first employment, than you do for those 
exposed thereafter. 

Do you see that as an anomaly, and as inconsistent 
with the kind of dose-response relationship that one expects? 

Am bl gniteabout thate 

Aw Letess see... lemoitrying w.. 

Q. I'm talking about the last sentence of the 
paragragh which you read. 

A. He is saying that they are weakened by the 
author's observation that the odds ratio for death from respiratory 
malignancies was greater within, prior to, the twenty years period 
of first employment than after the twenty year period. 

I don't find that in the studies that we have done 
at our agency. There tends to be sometimes a peaking out and 
then a decreasing, and the longer you get away from the original 


exposure, the odds ratio doesn't necessarily get larger in those 
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1 Lemen, cr-ex 

A. (cont'd.) lighter periods. It tends to start 
going down, and in our assessment we have seen, you'll have a 
high odds ratio for asbestosis in the earlier years, tae lung 
Gancerwi llystart. peaking Out sayeat fifteen, years, anc mene bie 
mesothelioma will start peaking out later, and the others Wik) 
start dropping back.,..SO,i,don.t find that to be a disqualifying 
Factor abouw that 

Q. We are not talking about... 

)))) an Chat we 
have had such a high odds ratio prior to twenty years, that he 
must have missed something. 

QO. Let me see if I understand this. While 
Dr. McDonald believes that ... 

DR. MUSTARD: Can I interrupt for a moment? 

MR. WARREN: Surely. 

DR. MUSTARD: Just straighten me out. Los; 
you Know, Live-Ghirty anduwteacwne 1 england, bur on table 
Ewo On 309 Of tabeticee e correctly,  timay have 
misunderstood what you said in your question, observed over 
expected...oh, I see what you are getting at.) yes. 

Is there a big difference there? It's rour 
to two point one four, and eleven to seven point five nine- 

THE WITNESS: What Dr. McDonald's... 

DR. MUSTARD: I am looking at tab three, the Gillam 
study that you ane neferring £0, ancy: 

THE WITNESS: Actually, I... 

DR. MUSTARD: What you are saying is that there is 
a big difference between the people over twenty years of exposure, 
they show much less than the people over twenty ? 

THE WITNESS: Right. 

DR. MUSTARD: Is one of those very big differences? 

THE WITNESS: Well, Dr. McDonald thought they 
were significant enough. 

Here's the numbers which he quotes, and I had to 
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THE WITNESS: (Ccont’d)" “play them back™intorthe 
Gillam Fable, se r Sent tell Feu which table™they refer to. 


| a SA Leme., cr-ex 
| 


But McDonald says that those persons exposed... 


gs) death-Sirom respiratory malignancy was) ‘greater within= twenty years 


Of First Spe ment per annum, five’ point tour, thanyatter it, 
three point two. Dr. McDonald's statement here is, that... 
DR. MUSTARD: Can you give me those figures again? 
THE WITNESS: “Yess S'lt"s* five point’ four ’- ehat’s 


—_ 


the odds ratio for those people before twenty years, and three 


10 point two is the odds ratio for those after twenty years. 

Now, I have not gone back to verify whether Dr. 
McDonald's numbers there are accurate. 

DR MUSTARD: Thats fer the respiratory 


SVseeme 


THE WITNESS: Respiratory malignancies. 
DR. MUSTARD: Okay. 

THE WITNESS: Not for asbestosis. 

DR. MUSTARD: All malignancies? 

THE WITNESS: Yes. 

DR. MUSTARD?" * "Okay. 

20 PHE ‘WLINESS <= et ie 

DR. ‘MUSTARD: Yes, thanks. 


15 


2 


MR. WARREN: 0. Let me see if I can summarize - you 
disagree with Dr. McDonald that the lower odds ratio after twenty 
years from first exposure weakens your study? 

THE WLTNESS: YAS “l disagree wrth® that. 


5 Q. Okay. 

Did ‘Dr #Mcbponalda'sS+ contrary conclusions, + from=a 
larger cohort, contribute to the decision that your data ought to 
be reanalyzed by an outsider? 

A. I can't remember if that decision was made 

30 prior to the publication of Dr. McDonald's study, or whether it 


Was made after the study-" but’ ehe . let’ s™see=™ it was" in 1976" that 
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— 148 - Lemen, cr-ex 
A. (conttd.)» ne published 1, SO 81t, was apparently 
made prior to the publication of this study, but there were 
comments from Johns-Manville which I would have no objection 
to entering into the record, Johns-Manville's comments and our 


rebuttal to those comments about this particular study. 


I don't know if Dr. Chase would have any problem 


with that, from Johns-Manville's point of view. 


ce 


QO. The only thing is, we are not talking about 


Johns-Manville's comments on your study. We are talking about 


10 Dr. McDonald's study. 
A. But I think Johns-Manville comments probably 


had more to do with the decision than Dr. McDonald's study, is 


the point that I am making. 


O. I see. You are saying that Johns-Mansville’s 


* 


criticisms Of your study... 


15 . „ 
As Jgohns—-Manville’s) criticisms Came much seoner 


2 


after the study was published, and the McDonald Criticism came, 


I think, as a result of industry asking him to reanalyze and look 


— 


at that cohort: 

, . se study was the main 
20 factor that caused our director to make a decision to go out and 
have another study done. 

@. You know, that's not what Dr. McDonald says. 
He doesn't say anything that he is doing this at the instance of 
F 

Let me refer you to page 272. Are you with me? 
25 A. Yes. 


ie in that first full paragraph, that 


he began working on this cohort and he didn't have support to 
carry through everything he wanted to do. Then you people 
reported your results in 1974, and then he says in the last 
sentence: "This indication of risk and the importance of the 


question prompted us to complete and analyze our 


— 
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- 149 - Lemen, cr-ex 
een d “ini tral@sunvey irn dur en Gresources, 
without proceeding to the more extensive study 
originally planned." 

A. ‘Tecan omlytsayathat: Dethinkethat “when we tstarted 
doing our study that the industry was as interested in getting 
a Study done, that thattWrs themtime they approached Dr= McDonald: 
I cannot tell, what it says in writing is clearly the evidence at 
hand, I can t . 
that ¢occurreds 

, . ranswer: 

Are you saying that you believe or disbelieve what 
Dr. McDonald says here? That it was with our own funds or our 
n 

„ , . e 
has e , x ß that 
, ated: has , ofthe: facertthat 
NIOSH was also doing a study in the same mine. 

OF. Pethinkiwhe ne 

he, wihatisizalls Wnsayend:. 

Ome [Ie thamkeihewsaysMthack 

Ae mon wes think . . 
paid for it, butpewethinikicnhe lcompanylapproached Siniro dots 
study. 

Q. Okay. But I guess we can sum up by saying 
that Dr. McDonald did a subsequent study of the larger cohort 
which didn't find the excess incidences of respiratory problems 
which you found, and that he makes a good faith effort to 
reconcile your tudy nd dis en Palm statement > 

A on his par hesmakes*laxgood, faith ‘eftont 
to do that. We happen to disagree with his good faith effort, 
that there are certain problems with his study that invalidate 
itermtenate beings tis amsurvivorg population: wdmithank I explarned 


what I meant by survivor population. 
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„ Lemen, cr-ex 

A. (cont'd.) No matter how many numbers he puts, 
if he doesn't put the people that are really at risk, he can 
show anything you want with an epidemiologic study. 

On wands e e nue tospeat ethic 
poor, dead, horse, but... 

DR. FEN is, 

MR. WARREN: I'm sorry. 

MR. WARREN: Q. But, that means you disagree with 


his conclusion that his population is more likely to show an excess? 


THE WITNESS: A. I stated that at the beginning, 
yes. 

Q. But whenever you, you know, dangle on the end 
a qualifier, then I've got to bring forward a t 

A sights den kee making, noyqualaticatron. 
My personal opinion, and the opinion of the other auLnors) OF 
our paper, indicates that we disagree with the results r 
McDonald's study. 

QO. one final thing. A number of witnesses, and 
T don't think Dr. McDonald as alone om his br Weill, Dr. 
McDonald, I think Dr. Enterline too, testified that on the issue 
of gastrointestinal cancer that the evidence is in some disarray. 

Some studies have found such an excess incidence, 
some studies have not. 

Bar lier today, T think, heard eh ee 
a pretty much unequivocal proposition that there is such an 
association between asbestos and gastrointestinal cancer. 

Am I wrong? 

% c 
I do agree with you, that some studies show it, some studies 
don't show it. And in our weighing the evidence we feel that 
there is sufficient evidence to presume that gastrointestinal 
cancer is a problem among asbestos-exposed workers. 


So what you said was correct, both parts. 
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553 Lemen, cr-ex 
A. (cont'd.) There are also studies that do not 
show that mesothelioma or lung cancer are associated with asbestos. 
That doesn't mean that they are not. 

Q. Those other witnesses that I referred to, I 
think Weill, Enterline, McDonald, and maybe others, would put 
this issue in sort of a different category than lung cancer. 

I mean, maybe so, maybe not. 

You disagree then, in conclusion? 

Ne NoOvwlecnink*ther scent get me wrong... 2 think 
the highest risk factors for asbestos workers deal - asbestosis, 
lung cancer, mesothelioma. I think there is a lesser degree of 
evidence for the gastrointestinal, but I think there is strong 
enough evidence to go ahead and make the presumption that it is 
a problem, but the degree of association is not nearly as strong 
for the gastrointestinal as it is for the other three. 

MR WARREN? @el" think thats =f. 

DR. DUPRES “Thank you, counsel. 

Any further questions from parties? 

Mr. Ublansky? 

MR. UBLANSKY 2" "Short "ones. =F *don” G wish Co cut 


into your time. 
CROSS-EXAMINATION BY MR. UBLANSKY 


Q. Tab eight, I believe, the hearings before the 
subcommittee, Dr. Merchant makes some reference to obstructive 
airways disease. He makes a statement that there is often 
airways disease associated with the inhalation of asbestos. 

I wonder if that area has been pursued any farther 
since that particular statement. Can we make any more definitive 
statements with regard to obstructive airways disease and asbestos? 

DR. DUPRE: Excuse me, counsel. What page at 
tab eight? 

MR. UBDANSEY setoOLLY , Oo pest abecigit. 
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THE WITNESS: Can you tell me exactly where Dr. 
Merchant makes that statement? 

MR. UBLANSKY: About halfway. "There is an 

increasing body of evidence that there is often 
airways disease associated with inhalation of 
asbestos." 

That’ s*the % 1m referring to. 

Az” *That™sPon" page= 72. 

Q. Mmmm-hmm. Tab eight. 

DR. DUPRE: It's the second time Dr. Merchant's 
name appears. 

THE WLINESS-"eREgit. » l)see- 

What I read him saying is that there are airways 
diseases associated with inhalation of these mineral fibers as 
well. 

For some reason I'm not finding where you are 
Sayingd..: 

Q. The sentence begins, "Asbestos probably not..." 

F propably 0b... 2 
On” "MAsbestosits= probaply / | SOLLY. 

"There can be a considerable degree of impairment 
associated with the inhalation’ of asbestos, not 
only fibrosis it causes,» but there! is an increasing 
body of evidence that there is often airways disease 
associated with the inhalation of asbestos". 

A. DP 'thoughts you™hnad e aviways 
disease. I don't see that in here. 

Perhaps I"m reading. thats hat I"m? reading 
into wha tiers / breadingsinco titat, Netmeans 
obstructive airways disease. 

r that s+ what thes iovsaying 9 
think he is talking about more restrictive airways disease. 

Q. Well, that's my question. If you are saying 


perhaps I'm misreading it then. 
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A. There are increasing bodies of evidence, 
Dr. Merchant's group on respiratory disease is looking at 
that. I personally have had no involvement in those medical 
studies, but both the MRC, it's my understanding, and NIOSH, 
are looking into those areas. 

Q. But there are no definitive conclusions? 

A. I think there are very definitive conclusions 
that there are airways diseases associated with exposure to 
asbestos. — That was one d d 1t co 
Gur attention, and the whole asbestosis 1s5sue, 1f you look at 
the definition of that disease. 

Q. I'm thinking more in terms of something like 
DLONCHI tis. 

A. That's a hard question and not being a physician, 
I somewhat want to disqualify myself. There is some controversy 
about what yous classify ds bronchitis, and what 1s mot classified. 
I think that you see it very predominantly in the British 
literature as compared to the American literature. 

Q. I see. Okay. 

Perhaps of a more general nature, we've heard a 
number of times that NIOSH has made some hundred and seven, I 
think you said, recommendations, of which about a dozen have 
been acted Ons Does that...are you comfortable with that 
Situation as a representative of NIOSH? 

A. That's a loaded question. 

. . yy, 
r . are currently 
employed by. . . I suppose what I'm really saying is, if you had it 
to do over again, if it was 1970 again, would you design your 
framework the same way? 

A. I think that our Institute was designed under 
a regulation that said we would do that. Wescarried out our 


responsibilities under that law, to the best of our abilities, in 
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A. (cnt'd.) making those recommendations. 

It's a frustrating experience to our scientists 
and people that made those recommendations not to see them 
promulgated into a standard, but there is also the realistic 
side of the legal issues and the legislative issues that go into 
developing standards, and I can see it from both points of view. 


Bue T think that our agency should continue to 


make recommendations, and make those recommendations so that they 


are useful to the industry and to the labour movement, and to 


10 interested and concerned parties. Even if they are not promulgated 
into an actual law, they should be written to such an extent 
that they are a good public health document that can be used 


even though it doesn't have the effect of being in play as a 


regulation. 
Q. Based on your experience, would you... 

1 again, dS .leSay. . andi qusc 
asking err e r e it, 
would you change the structure? 

Ae lo biespear wpersonally =.) Li NOG coiling: to 
Speak as an institute. 
20 My personal approach is to look at the total 


industry and to look at what is the real situation the worker 

is exposed to. I would approach the criteria document program 
deities tt , . LOSHMCr Teri 
documents in the past, many of the earlier ones did not have 
sufficient epidemiology, that we should have concentrated a little 


25 bit more in that area. 


I have made changes in the criteria document 


program to look more at the epidemiology and connect the 


aa a aa e CU 


epidemiology with the toxicology. 
I don't think that that has always been done. 
I think that was somewhat a way that I would have designed 


30 
it differently than the way it was designed, but that is my...again, 
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A (Cont ad.) e personal Opinion. lt edoesn.t 
represent anything but my personal opinion. 

MR. UBLANSKY: Thank you very much. Those are 
my questions. 

DR. BDURRES ~Dr. Witten? 

DR. UFFEN: Mr. Chairman, I've had a couple of 
gecdiduestronsucarlicer,~sc y want tovtake up a Lot of time. 
But there is an area here where I think it would be a shame 
if we didn’t askethesbenem t Of stne Opinion Or OULD Visitor. 

I'm going to tab seven, where you have the, I 
gather, somewhat difficult, and maybe even unhappy job, of trying 
to ‘Summarize a d took place Subsequent to a 
group of papers concerning, talc. 

ET read the, discussions and, twas unable cov tearn 
from 1 eeitetnere,was an association of lung disability of 
anys Kind, ~withe talc... What was the outcone?: 

THE WITNESS: I can say that there are associations 
of lung disease with exposures to talc, and we are talking 
predominantly of talc that contains fibrous material. 

i. did. mot write these sections. These were 
taken verbatim by a court reporter. 

DR. UFFEN: You just wrote the cover at the 
eon did ens 

THE WITNESS: I just sat down and listened, 
and when they came... 

DR F . think you hadeto Keep vorder: 

THE WITNESS: I had to keep order with it, 
but in no way should it be construed that I wrote the words 
that appear on these pages. 

Dr. Langer was given a copy of his speech, 
and he made the corrections and submitted it back to me as 
editor of this book, and the same is true of Dr. Kotin. 

I didn't make changes on these documents, other than some of 


the editorial areas where commas were placed, maybe correctly 
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DUE OWIUNE OS , e 1 nope 


ul 
. 


SS 


| But, no, these represent the feelings of the 
speakers, but to answer your question, yes, there are problems 
associated with fibrous talc. 

DR. UFFEN: is there any ‘sort of one general 
document that we ought to be looking at to find out what the 
I results were then, because I wasn't able to glean it from all 
thas. 
| 10 THE WITNESS: V Well vou could -go back fo the 
individual papers that appeared at this session. 
| DR. UPFENS) “Youshave to reaq them all? 

THE WETNESS: You would have to read them all. 
5 | There was also a symposium that was held, I 

believe in 1974, that might include some information on Chace 
1 but I think you have to go back to the original papers to 
eeally get that information. 

The discussion was designed to discuss, as we 
are doing today, the results of the papers. 

DR. DUPRE sie Mustard? 

20 DR. MUSTARD: Can I begin with a question out 


OPS CurlLOSi by? Slt Seint tap two,mandelt secon page 2o6eande pace 
43, with reference to Hoffman, who in 1918 EepOrtec. that wc 
was the practice of American and Canadian insurance companies 
not to insure asbestos workers due to unhealthful conditions 
sO Asie leew e 
25 Do you know anything about that reference? 

It's factual nature? Whether it's a good, solid reference or 
whether it's just an opinion? 

DHE WITNESS: Iocan dive vou a copy of the 
Belterence e e tacnow. 

DR. MUSTARD: Have you ever checked into it 


in respect...that is, have you gone back into the history of the 
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DR. MUSTARD: (cont'd.) U.S. insurance companies 


biel IES Gg aakgy TelsihoyXele (ene ieerr paper? Has anybody ever done that? 
THE WITNESS: There is a very good review that 
5| Peters and Peters puts out that I think mentions the same 


type Of practice that had occurred «4 This informations thats. 


report comes from having referenced that document that Hoffman 
Wrote. 
I can t really say much more ~bute 4) could 


reproduce for you that information. 


10 MR. LASKIN: I believe before we...I think we 
should willingly accept the witness's kind offer, because that 
document is, as far as I'm aware, nonexistent in this country. 

| Mee least ar tadoesn. tra... 
THE WITNESS: j.L, hopes I ‘m not makings ane 141 
18 promise, because sometimes I go back to our files and things 


err there, bull think that e it ‘for «ou. 


DR. MUSTARD: Okay. The second question is, 


I guess, your use of the animal experimentation, and it has been 
very Clearly and correctly articulated, in my view, why animal 
20 experimentation can be useful. 

One of the problems you have when you are dealing 
with animal experiments is that human beings do not like to 


think they are rodents, and there is a much higher level of 


acceptability if you do experiments in animals which are 


closer to man...some people use pigs in my field, but the 


5 better ones are. subhuman primates. 
Has there been any work with asbestos done 
with subhuman primates? 
THE WITNESS: There has been some work, and 
NIOSH is doing some of that work. 
30 DR. MUSTARD: Similar affects.as with the...? 


THE WITNESS: We are not looking so much at 


a carcinogenic effect as we are the fibrotic effect, and some 
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THE WITNESS: (cont'd.) of the inhalation 
problems associated with it, because of the lifespan of that 
primate as compared to the lifespan of a rodent. 
5 DR. MUSTARD: i see. 

The second question is, in view of this fiber- 
size, fiber-type question which we were debating from the 
standpoint of epidemiologists today, and I might comment as 
Tehave listened. , 2.4) ß 
briefly, Mr. Chairman...it seems.to me that this generates 
1 good work for lawyers and epidemiologists. That's one of 
those very useful functions in society. 

But, has anybody done any animal experiments 
in which they take the story of the chryostile fiber in the 
mine site and then a processing Site, jand then give .it Co 
is the animals to see lf there.is any difference? Has that 
been rigorously done as an animal experiment? 


THE WITNESS: Not to my knowledge. I would 


fone eee lll We lela ina 

DR. MUSTARD: Just as an idle comment, it 
20 seems to me that's a very easy experiment to be done. It is 
Sela sme tinuis ale p gles Beyshow ighene leroi=ial Vole) et ay 

Thirdly, in the animal experiments has there 
been any documentation of the susceptibility of animals in 
the toxicology experiments...most of us are quite familiar with 


fhe fact that there is genetic Variation , has 
25 


that been documented in all the animal experiments. Has 
anybody attempted to find out if breeds of animals are resistant 
versus those that are susceptible? 

THE WITNESS: I think that some of the work that 
Stanton has done has outlined some of that. 
30 DR. MUSTARD: Is that published? 
THE WITNESS: The Stanton articles are published. 


q ask the rest of the people in the audience if they know 
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1 Lemen, cr-ex 
DR. MUSTARD: My final question is, the other 
part of the story when you are dealing with a variety of tissues 
in the body, not all tissues respond in the same manner. Therefore, 


has anybody carefully looked at the differences in the response 


experiments that have been carried out? 

THE WITNESS: We had spoken earlier about that, 
FF 

DR. MUSTARD: I'm talking about the animal 
10 experiments, specifically designing studies to look at the 
variation in response in different tissues. 

THE WITNESS: I'm not aware of that. 

DR. MUSTARD: I just take as my example, radiation 
is known to have...to affect certain target tissues more than 
others, and when you are doing epidemiological studies, ti.you 


1s don't have fine tuning,. it becomes very messy. 


q of pulmonary tissue versus the gastrointestinal Grace... cae 
J 
5 
J 
7 
THE WITNESS: I think that the closest we can 
say that anyone has come to that has been some e 
that were presented at the Cardiff Conference two years ago, 
on the in vitro studies. That has published now, and there is 
20 some different tissue sites that have been exposed to asbestos, 
and that's, to my knowledge, the only place that that occurs. 
DR. MUSTARD: | That's in , Conterence? 
THE WITNESS: There is a Cardiff Conference on 
the in vitro effects of mineral fibers, and there are some papers 
in that conference, I believe, that address that. 
25 I can't tell you which ones without going to the 


reference. 


MR. WARREN: 1 think, to add something, I think 
those papers are...I think papers of that nature are referenced 
in the Simpson Report as well. 

5 THE WITNESS: I think the conference probably. 

Most of the work in the in vitro effects, by 


the way, has been done with the MRC, and to a certain extent 
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10 = Lemen, cr-ex 
THE WITNESS: (cont'd.) Ron Heart, who used 
to be at the University of Ohio in Columbus, but there has been 
very little and it's a very emerging field, and I just got an 
5| announcement that they are having the second international 
conference this coming year on the in vitro effects. 
So l think that’ it s* addressing what you are 
talking about. 
DR. MUSTARD: My third question probably can't 
be answered because in a sense the previous question is related 


Oto ates 


J 
. 
qj 
a 
One OL the: oOlLheratiings: . so aunOte. =. 
. do you know if there is any information on the question of 
fiber type and gastrointestinal tract cancer? I'm trying to get 
a into the differentiation of response of tissues and transport. 
15 Has there been any work looking at whether the 
a differences in epidemiological studies could be related to 
(a) the type of fiber both in @terms Of basic mineral characteristics 
1 and fiber size? 
THE WITNESS: In animals? 
) DR. MUSTARD: No, in humans. 
„ 20 THE WITNESS: In humans? 
| DR. MUSTARD: Are there any epidemiological 
a studies in which you find a high incidence of GI cancer versus 
those in which you do not, and can you track into that study 
a that there is some relationship to the kind of asbestos fiber 
both in terms of the kind of asbestos or fiber size? 


25 
THE WITNESS: Most of the studies that have 


dealt with that have shown excesses in gastrointestinal cancer 
tended to be mixed exposure, mixed-fiber exposures. 

DR. MUSTARD: But has it tended to be in the 
textile industry more than in the other industries? Do you 


30| know... 
THE WITNESS: That's a hard question to answer, too. 
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THE WETNESS: ) (cont t ent know that 1 can 
give you an answer right now. I would have to go back and look 
at the literature tormake;, sure. 

DR. MUSTARD: But NIOSH hasn't actually done that 
now? 

THE WITNESS: No, we have not. 

DR. MUSTARD: My next one is to turn to tab six 
on table seven. It's the mortality patterns among asbestos 
workers, and at's table seven. It's tab six, and it's the one 
by Robinson, Lemen and Wagoner. 

THE WITNESS: Right. 

DR. MUSTARD: And it's the mesothelioma table. 
The thing I want to get at there is that you have seventeen 
cases of mesothelioma...at page 139...and it says, "Number 

of years of employment". 

Am [eto believe that 1t Ss) number Of years of 
employment with exposure to asbestos? Is that what, that means. 

THE WITNESS: That’s correct. 

DR. MUSTARD: So you have three cases of 
mesothelioma with less than ten years exposure to asbestos. 

Is that the right conclusion to draw from that table? 

THE WITNESS... Thats correct. 

MR. LASKIN:. Four. 

DR. MUSTARD: Are there four? Oh, yes. I put 
a circle around...thank you very much, counsel. 

Okay, so that you have four with less than ten 
years exposure? 

THE WLINESs:. Dhat Ss correcc. 

DR. MUSTARD: No history of earlier asbestos 


exposure among those workers? 


THE WITNESS: Not to our knowledge from the records 


available to us. 
DR. MUSTARD: Okay. My next one is to go to 
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DR. MUSTARD: (cont'd.) tab three, page 339, 
which is the one I think you were discussing earlier, and I 
just want to ask you a question about that. 
5 Is one of the things. . . when you are doing 


statistical...or you are doing comparisons in terms of years 


of exposure and you have small numbers, then you run into the 
problems of the statistician, that there is safety in numbers 
and there is uncertainty in small numbers, and if you look at 
10 some of those comparisons that are present here. for example, 
you take the malignant neoplasms in the respiratory system where 
you have three observed versus zero pOINt five six expected, 
and seven observed versus two point one eight expected, has 
anybody ever done any comparison to find whether those 
differences from those two years really are significantly 
15| different from each other? Whether that kind of ratio could 
have just occurred by chance? Have you ever analyzed the 
data that way? 

In other words, are we making a mountain out 
of a molehill? Do you see what I'm getting at? 
In other words, you've got a series of observations 
75 for the people under twenty years exposures, and a series for 
the people over, but the number of observations are actually 
quite small. The ratios that you get may „ 
but statistically the probability of getting that JUS GROUT OF 


chance may be quite high, therefore it may not really be a 


25 Significant difference tm ratios. 

Has anybody ever analyzed the data that way? 

THE WITNESS: I think that the type of 

analysis... 

DR. MUSTARD: You may be perhaps on the wrong 
side of the coin to bring this? up... 

30 MR. WARREN: I think we need Dr. McDonald. 
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MR. WARREN: I would have honestly assumed 
that’ he had done het ir t t ene know the 
answer. 

THE WITNESS: I don't know the answer as far 
as Drow McDonald’ , bite we take that into account in 
the type of analysis that we do. 

DR. MUSTARD: But the statistical analysis is 
not to compare the under twenty versus the over twenty? 

THEOWLINESS: Yes, ££ know that.- No. 

Dk. MUSTARD) = Yoursee; the thing 12m trying to 


10 


Cet ac. 

THE WITNESS: I see what you are getting at. 

DR. MUSTARD: ...is whether there is a 
difference there, statistically. 
15 MR. WARREN: Let me say that in my question on 
Ehismissue ) presumed, without it saving expressly, Enatmpr. 
McDonald did that because it was my assumption he wouldn't make 
the point unless he had done that kind of analysis which 

occurred to me as well, but it seemed like it was sort of an 

| obvious thing he would have done. But I'm not sure he did it. 
3 I just presumed so, since he made the point. 

DR. MUSTARD: Then I guess if you have a certain 


AMOUNT MO e .... 


DR. UREEN= -Youwcan Ggetyvany resuits with san 
observation of three. If you plotted three points on a graph, 
25 you can draw any shape curve you wish. 
DR. MUSTARD: I guess that concludes it. Thank 
you very much for bringing up those animals. 


THE WITNESS: You are welcome. 


DR. DUPRE: Mr. Laskin, any questions? 
MR. LASKIN: No, Mr. Chairman. 
30 DR. DUPRE: Mr. Lemen, you've had a long day, but 
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DR. DUPRE: (cont'd.)- you've been most generous 
with your time, and most instructive. 
I thank you very much indeed, sir. 
5 THE WITNESS: You are welcome. 


: DR. DUPRE: We now rise until ten a.m. tomorrow 
Morning wuss that correct, counsell? 


MR. CEASKIN = ie r Mire Chalrman. 


10 THE INQUIRY ADJOURNED 


15 


THE FOREGOING WAS PREPARED FROM 
. 20 THE TAPED RECORDINGS OF THE 
INQUIRY PROCEEDINGS 
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